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Steering knuckle 
drag link boot | 


Bet your boots 


we make 'em 


Universal 
joint cover 


[4 


MB. Lm 


Coated fabric 


Bellows cover 
for sliding ways 


Hydraulic jack 
cylinder rod boot 


cylinder rod boot 


Custom-designed and 


engineered to fit mechanical giants or midgets 


boot two stories high or no 


Whether vou want a 
bigger than your thumb let C/R Sirvis engineers 


solve the problem for you I hev're specialists backed 


by 78 years’ experience with unusual skills ar 


ingenuity in th lopment and inufacture olf 

mechanical boots ll design and prod 

Sirvis boot to your exact requirements in 

quantity | finest iterials 

leather, select nned and tre Ib nvlon 
or elastomer absolute depend- 


produc tiol 


ability of your ` proved before 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 Elston Avenue * Chicago, Illinois 


Offices in 55 principal cities. See your telephone book 


In Canada: Distributed by Super Oil Seal Mfg. Co., Ltd., 
Hamilton, Ontario 


Export Sales: Geon International Corp., Great Neck, New York 


So, whenever your problem ins the protection of 
eccentric, reciprocating or universal action .. 


( R Write us [OI complet 


l call on 


ormatuon 


SIRVIS DIVISION 


CHICAGO 
RAWHIDE 


Other C. R Products 
C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts e C/R Non-metallic Gears 





An Advanced Conception of Valving by Ross! 


è Direct solenoid operated, balanced spool ® Working surfaces almost as hard as a diamond. 


4-Way —for air or oil service. i r " 
: : , © Small and compact—7%" by 32" by 37’. 
@ Engineered and built to tolerances of .0OO1”. V4" diameter flow capacity. 

* Conforms to JIC standards. : £ 
di è Available with V4" or ¥" pipe tap for inline, 
* Complete valve cycle within 0.033 sec. manifold or base mounted; single solenoid 


* Made of aluminum—single solenoid, base spring return, double solenoid momentary; 
mounted weighs only 32 Ibs. double solenoid three position. 


Write, wire or phone for complete information 


See the New Comet II at the ASTE Show, Booth 696. 


OSS OPERATING VALVE COMPANY 


114 E. GOLDEN GATE AVENUE * DETROIT 3 * MICHIGAN 
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Revolutionary NEW Product— 


Offers NEW ECONOMIES 


Tube-In-Strip comes to you in long coils or in sheets, as you wish. You fabricate 
it by stamping, bending or otherwise forming it, and then by simple inflation 
you expand the longitudinal integral internal channels into tubes, round, half- 
round, rectangular, hexagonal, fluted, as your design calls for. There is your 


finished product! 
Remember, Tube-In-Strip is solid, not a sandwich, not two pieces welded, 


brazed or bonded together. It is a single piece of flat metal containing inflatable 


channels that are located and sized to your specifications. 
These metals are now available: Copper, Brass, other Copper Alloys, Alumi- 


num. In development: Stainless and Low Carbon Steel. 
The web between the tubes conducts heat faster. Structural strength is high, 


so you can use lighter gauges, saving in weight and price. 
Since the initial announcement of this radically new Revere Product intense 


interest has been displayed by American industry. The Revere Sales Offices, the 
Technical Advisory Service and the Research and Development Department will 
be glad to provide additional information, and collaborate with you in taking 


advantage of this extraordinary new material. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, Ill.; Detroit, Micb.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere, 


Patents Applied for 


SOME OBVIOUS USES 


REFRIGERATION 
Condensers 
Evaporators 
Cooling Coils 
Cold Walls 


AIR CONDITIONING 
Condensers 
Evaporators 

HEAT EXCHANGERS 
Process Industries 


Chemical Indust 
Petroleum industry. 


INSTRUMENT UN 
WATER HEATERS a 
A 
Domestic ND COOLERS 
ommercial 
RADIANT PANEL HEATING 


BASEBOARD 
AUT OMORO p RADIA TORS 


Car and Truck Radi 

K- c iators 

Tromminion Oi ced nt 
AIRCRAFT 
SOLAR HEATING 
ELECTRICAL INDUSTRY 

Oil Cooler; 

Gos ond Fivid Heat Exchongers 
AUTOMATION 

Control 

Recording 

Metering 
FOOD PROCESSING 
ARCRAGE URDUSTRIES 

CHITECT AND 
Z BUILDING 


Decorative 
ional 
MANY, MANY O 
TIONS | THER APPL 
IN EVERY INDUSTRY ^" 
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MARCH 1956 Vol. 27 No. 3 The McGraw-Hill Magazine of Design Engineering 


Silver Brazing . | \. W. Swift 135 


Properties and applications of filler metals; strength and design of joints; effect of 
SCIVI temperatures; types of brazing equipment; inspection methods 


Shoe Brake Design 


Graphical method determines equilibrium of forces quickly and accurately; six 
examples including fixed and floating anchor internal brakes 


Product Designs 
New developments in automotive design; air suspension replaces truck springs; 


hydraulic control for earth movers; constant-force spring motor for camera; hvdrauli 


j 


illy controlled grinding machine 


Compensating for Thermal Expansion 


ue i 
How t ilculate effects on gears, bearings and opt 


Oil Reservoir Design 
um presenting recommendations of major hy 


turers on size, rate of flow, bafflng and temperature 


Cutting Costs on Prototypes and Small Lot 


How to reduc t without restricting design I 


Silicone Rubber 


Properti 


forming methods and applications for 1 
oxidation, weathering vemical attack and high operating t 


Design Show 


Predicting Elastic Failures 


Five requirements for a practical theory for elastic failure; graphical methods 
for theories based on distortion energy and maximum normal stress 


Mercury Plunger Relays Joseph D. Flamm 
How they operate; ntact and coi s perating characteristics; com 


parison with standard contractors; applications for special-purpose types 


Stresses in Perforated Panels J. W. Dally and A. J. Durelli 188 


Stress concentration factors tor squar ngular and d nd hol patterns 


Rectangular Nomographs well 192 


Graphical method for quickly solving equations í 


Strain Gage Transducers ; n 196 


How to compensate for cffect of temperatur 


Testing Guided Missile Control Systems Donald E. Mullen 199 


Special pri blems faced in development and performan 


Computing Mechanisms—l . 200 


First of two articl 1 basic units for mechanical analog 


Thermal Expansion Coefficients for 51 Newer Metals ker 215 


G Loading of Rotating Bodies—Nomogram ar P vod 219 


DEVELOPMENTS TO WATCH...5 COMING EVENTS ...... — miN ENGINEERING ABSTRACTS 
DESIGN PERSPECTIVES .....129 NEW COMPONENTS AND MATERIALS. . .220 NEW BOOKS .. 
EDITORIALS 133, 212 CATALOGS AND BULLETINS...........364 READERS’ LETTERS 


TECHNICAL NEWS ........202 SANS, SOUCI ——— A PRESS PREVIEWS 


Number of copies printed this issue 36,799 





Balance weights are made more 
compact with high density 
Mallory 1000... with overall 
weight reduction in aircraft 
control mechanisms and similar 


devices. 


Designing for weight savings...with 
High Density Mallory 1000 Metal 


ppan weight by using a heavier metal is not as contradictory as 
it seems at first glance. Here is how Mallory 1000 Metal can I 
help you do this. USE MALLORY 
With its exceptionally high density of 16.96 gm/cc, Mallory 1000 1000 METAL 
makes it possible to reduce the physical size of counterbalances, for effective 
balance weights and similar “mass components”. Shrinking the size 
of these units often allows you to cut the dimensions of housings, 
linkages and other structural elements . . . and thus effect substantial Rasiaties aint. een »e 
savings in overall weight of the assembly. by using Mallory 1000. Up to 
i : i i s n 40% more effective than lead 
Of particular interest to designers is the exceptional uniformity of in the most commonly used 
characteristics offered by Mallory 1000. Its density, tensile strength, energy ranges, Mallory 1000 


modulus of rupture and elongation are held to accurate limits. You ne e E n nM s 
can base your calculations on actual rather than vague ‘‘typical”’ cyclotron and synchrotron 
properties. It leads all other high density metals in its adherence me 
to firm specifications... and it offers a combination of weight, veltdiius of radiation from 
strength and machinability that has no equal. isotope sources, Our latest 
Whip Technical Bulletin gives com- 
We invite you to investigate the characteristics of Mallory 1000 plete data on absorption 
for any use you have which requires concentrated mass or inertia, EM Write for your 
in balance weights or rotating elements. Write today to Mallory 1 T 
for complete technical data. 


radiation shielding 


In Canada, made and sold by Johnson Matthey & Mallory, Lid., 
Indusiry Street, Toronto 15, Ontario 


P_R.MALLORY @ CO. inc 
Serving Industry with These Products: 
Electromechanical—Resistors + Switches * Television Tuners * Vibrators 
4 


Electrochemical — Capacitors » Rectifiers * Mercury Batteries us 


Expect more... get more from 


i - tacts * Special Metals an ramics * Welding Materials 
Metallurgical — Contacts * Speci s and Ceramics g Mate PE ne E E R A 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Developments 
To Watch 


SMALL PLASTIC SPRINGS . 


with specific dimensions, deflection, and energy 
have been formed from glass reinforced resin at the the National 
Bureau of Standards. Several different plastics were used to make 
the springs which were then tested at temperatures from —40 to 
B 


" Li enn tor guided missiles — poge 199 


-135 F. Of the formulations tested, epoxide and polvester resins 
were the most promising. Springs made from polyester resins 


with glass fiber reinforcement showed good energy recover 


THIS MONTH'S COVER d à 
i properties at 40 F, but exposure to 135 F while under stress 
Engineering testing of control system com 


ponents for guided misssiles at General Elec- : 
tric's special defense projects department obtained with an epoxide resin cured with m phenylenediamine 
As the author points out in his article on | ly l 
"n imilar results h 
page 199, special test consoles to simulate However, all of the epoxides did not give SHUNA l à 


control modes are an important part of the helical plastic springs had coil diameters of about 
development work 


affected the spring performance adversely. ‘The best results were 


1 > 
wire diameters ot -7° in., and were ZZ in long \ DIH 


type deflected 3 in. under a static load of 25 pounds 


THE STAFF 3 in. long, compressed to their solid length and stored 


for 13 davs, retained over 5 in-lb of energy (40 | 


Editor G. F. NORDENHOLT 
Assistant to the Editor JOSEPH KERR 
Managing Editor ROBERT W. CARSON epoxy springs indicated a higher recoverable energy 


original) at the end of the storage period. Retesting 


Associate Editors roving reinforcement increased the potential en 
ROBERT E. ABBOTT * RANDOLPH P. DOMINIC of the springs, but it did not increase the percentag 
HENRY E. COOK, JR. * RICHARD M. KOFF 1 aft tl T i 

> y ress orm at a 
JAMES R. McDERMOTT TOECOVCTeC altel exposure in ic com] ICSSC( l 


) f 
perature. Properties of plastic springs can be 
Assistant Editors 1 1! 
PAUL N. ANDERSON * NICHOLAS CHIRONIS tiffer and probably more brittle springs result 
JOHN KOLB . RICHARD A LAWRENCE ] I a 
ica | 


NORMA J. VAN NESS io 


intent is increased lhe springs were mo 


soaked glass-fiber rovings through vinyl copolymer 
Editorial Assistant LILLIAN M. WITHAM ' 


Consulting Editor ROBERT E. BRUCKNER wrapping the loaded tubing in a helix around mandre 
Washington GEORGE B. BRYANT, JR then put in a curing oven 


1 
I 


lI his was 


Publisher ALBERT HAUPTLI 


Advertising Sales Manager STANLEY J. ALLING 


Manager, Market Research HUGH BRITTON VAPORIZED METAL ON SYNTHETIC FIBERS 


Reader Service Manager C. C. KANE 
Business Manager RUSSELL T. DOUGLAS has been accomplished by the Textile-Chemical Research 


"e — Institute in Badenweiler, Germany. The proc insists of ek 


BONN * RIO DE JANEIRO * MEXICO CITY » trolytically evaporating metal in a high vacuum, t 
TOKYO * BOMBAY 


I 
permitting 


the metal vapors to condense on the fibers, where it adhers 
tightly as a thin layer measuring about 1/1000 mm. To date, the 





process has been carried out with gold, silver, chromium, alu 


Product Engineering e minum, and iridescent interference colors. Work is being done 


A McGRAW-HILL PUBLICATION to develop the process so that the fibers will be washable, non 


. fading, and resistant to pressing and rubbing. Research is being 
Octobar, by ihe McGraw- Hin Publishing Co.. Inc.. 3 conducted on metallized perlon tissues which are electrically 
(CELA, Sending, 330 West 42nd Street, 1 ù 

Broadway, Alba i, N. Y Dona Sea AM E conductive 

President; Paul M t ery Ex« \ Pre 

Jo Gerardi, Vice Pr 

J ecretary 

P Publicat 

Vi dent, Editoria ) I 

e. mmi EXTRUDING METAL WITH GLASS LUBRICANTS 
ce, 330 West 42nd reet, N ET 

Subscr 


between the hot billet and the die is speeding up the 
process of extrusion besides producing a better surface on the 
part. Early practice with glass as a lubricant consisted of placing 


a glass disk against the die ahead of the billet to be extruded 


ther er re 
company and position 


continued on page 7 


Product Engineering — March, 1956 





In a conventional inboard installation 


(above), the engine must be mounted 


in the center of the boot with o direct 


drive to the propeller. Mounting the 


engine in the rear of the boat, as shown 
below, greatly increases cabin space 
and hold capacity. Gleason engineers 
assisted the Marine Engine Manufac- 
turers in the development of the V-Drive. 


aa ey Asan 


p 


nnnm 


Take, for example, this marine V- 
Drive. The use of spiral bevel gears 
permitted a design which released more 
usable space in the boat, improved 
balance, and simplified installation. 
This is just one instance of the added 
flexibility of product design possible 
with transmission. 


angular power 


Faster production and lower costs 


m LE 
“omi 











ngular power transmission 


can improve your product, too 


will also result from using this type of 
transmission. 

If you have a design application for 
bevel or hypoid gears, the Gear Engi- 
neering Department of the Gleason 
Works is ready to help you realize every 
advantage possible. Design and pro- 
duction recommendations for your an- 


gular drive are offered at no obligation. 


EASON WORKS 


If you would like to discuss your 
bevel gear application with a Gleason 
representative, please contact us. 


These Gleason Technical Handbooks are 
available on request: 
Spiral Bevel Gear System 


20° Straight Bevel Gear System 
Zerol® Bevel Gear System 





Builders of bevel gear machinery for over 90 years 


1000 


UNIVERSITY AVE., ROCHESTER 3, N.Y. 


Developments to Watch 


This process was replaced by fiberglass, which lead to the present use of glass 
powder. This type of lubrication has changed the extrusion flow pattern from 
the herringbone fiber pattern to a parallel lines pattern. Powder glass as a lubricant 
is regarded as an assist for metals difficut to hot work, like refractory chromium 
steels; construction steels; stainless steels like 25-20; titanium; and molybdenum. 
It is possible that special glasses which soften at low temperatures can be used 
with light alloys, bronzes, copper, and others. This opens up the possibility of 
making thin-wall tubing without intermediate anneals, for with glass lubrication 
the extrusion can be carried out at temperatures as low as 1100 F before reannealing 
is required. This glass lubrication work has been done at Comptoir Industriel 
d'Etirage et Profilage de Metaux, Paris, France. 


BRUSH APPLIED FIBER-REINFORCED PLASTIC .... 


. Is giving metal surfaces an effective and economical protection against sea 
water, chemical agents and other corrosives. Produced by V. G. Ltd., 5-6 Newman 
Passage, Oxford St, London, W. 1, the material consists of a mixture of a 
synthetic resin or latex with high alumina cement, reinforced with a tough woven 
fabric. It is applied in two layers, interspersed with woven fabric to a total thick 
ness of about y inch. It is cold setting, and little preparatory treatment of the 
metal surface is necessary. The compound is impermeable but flexible, shows no 
softening at high temperatures, and has good impact strength. Weight of a 
complete coating, 4^ in. thick is about 9 Ib per sq yard. 


. in the forms of flexible rod and tape is being introduced by the Polymer 
Corp., of Reading, Pa. The material, known as Ferrotron, has been developed in 
the form of rigid powdered iron cores. Both the rigid and flexible materials are 
said to be suitable for continuous operation to 390 F, have good resistance to 
severe humidity conditions, high impact strength, and positive O temperature 
coefficients. The flexible forms permit better use of the inherent magnetic 
properties, permitting the design of smaller and more efficient electronic com- 
ponents. This is because they permit the design of magnetic circuits essentially 
within a magnetic atmosphere. The flexible material has been found to be useful 
for improved delay line construction; used as a combined insulation and core 
material around and between transformer windings; a magnetic base or overlay 
for printed circuit inductors; and other uses 


NEW METHOD OF ENGINE BLOCK CONSTRUCTION 


. announced by the Perfect Circle Corp., of Hagerstown, Indiana, is said 
to reduce the costly baked sand coring method now used. In the new design, 
the engine cylinders and top deck are not included in the casting of the block, 
but are a separate assembly. The centrifugally cast iron cylinders are silver brazed 
to a steel top deck. This unit is then sealed to the block with a paper neoprene 
gasket, and the lower ends of the cylinders are sealed by rubber rings where 
they pass into the crankcase. The advantages claimed for the new process are: 
larger cylinder diameters possible; better material can be used in the cylinders; 
cylinder wall thickness is uniform and precisely controlled; the cylinders are not 
subject to structural stresses; cylinder replacement is simplified; the process is 
particularly adaptable to die-cast aluminum blocks 


(Continued on page 9) 
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Wear is a problem wherever two 
surfaces slide or roll against each 
other. Parco Lubrite, one of the 
Parker line of surface treatments 
for metals, retards wear on iron 
and steel. 


Parco Lubrite converts the 
surface of metal parts to a non- 
metallic phosphate coating that 
is oil absorbent, holding lubri- 
cant even under high unit pres- 
sures. In initial operation the 
Parco Lubrite coating prevents 
metal-to-metal contact, and 
break-in is quick, easy and 
smooth, without galling or 
scoring. 


Parco Lubrite treated parts 
can be expected to have longer 
service life, too. You will want 
to know just how Parco Lubrite 
can contribute to the perform- 
ance of the friction parts in your 
product. Write today for full 
information. 


| P RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 
BONDERITE BONDERITE ond BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 


Corrosion resistant aids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 
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Developments to Watch 


A POSITIVE SEAL UNDER ANY CONDITION 


is possible with a new kind of valve which will close over any obstructio: 
or particle that may be present in the fluid flowing through the valve. Called th« 
Hydro-Lok Flow Control, the device has: no packing gland; no valve seats o 
plunger; no valve blades, disks or pistons; and cannot be inserted in the linc 
incorrectly. The valve has a flexible sleeve made from any synthetic material, 
which is fixed in the valve so as to surround the liquid being pumped through 
the valve. On the valve stem, which is at right angles to the sleeve, is a small 
piston set in a cylinder that is filled with a fluid. A hole in the cylinder connects 
with an annular groove running around the inside of the valve under the sleeve 
\s the valve stem is turned down, the piston forces the fluid through into annular 
groove, building up a pressure, and causing the flexible sleeve to stretch until 
it blocks the passage of liquid flow through the valve. American Flow Control, 
Houston, Texas, who will license manufacturing rights on the valve, claims that 
the valve can be made from almost any material to withstand pressures up to 
15,000 psi, and temperatures up to 400 I 


A REQUEST FOR PROFESSIONAL STATUS... . 


and recognition like that given doctors and lawyers was made by the 
National Society of Professional Engineers to the Dept. of Labor's Wage and 
Hour Div. The appeal was made at a hearing on the revision of the regulations 
under the wage-hour law which define "professional employees" who are exempt 
from the minimum wage and overtime provisions of the law. Although the law 
exempts professional employees, the administrator of the division can establish 
the qualifications for exemption. In this case, the administrator defined a profes 
sional employee, but added a requirement for a minimum salary, except in the 
case of doctors and lawyers. Paul H. Robbins, of the NSPE, said, “Where the 
state legislatures have a method for certifying professional competence and status, 
and where an individual has met the requirements, there is no need for the admin 
istrator to impose an artificial test of minimum salary requirements to test the 
professional status.” 


AND IN ADDITION ... . 


\lcoa has announced a new aluminum casting alloy which will be unaffected 
by any nickel shortages; called the F132, the new alloy has 0.5 percent max. nickel 
content, compared to the older automotive piston alloy D132 which has a nickel 
range from 0.5 to 1.5 percent. Properties of each are almost identical \ total 
of $20,000 in awards, with a first prize of $5,000 is being offered by the James | 
Lincoln Arc Welding Foundation, Cleveland 17, Ohio, for any ideas on arc welding 
that can be used to advance welded design and welding engineering he 
machine tool division of the David Brown Co., of Manchester, England, has 
designed a machine tool said to be capable of producing large turbine geai 
quicker and cheaper, and more accurately than before; both the cutting and 
shaving, or super-finishing of the gear teeth are carried out successively with no 
resetting required. . . . Hanson-Van Winkle-Munning Co., Matawan, N. J., ha 
announced a major price reduction on all germanium rectifiers; some reductions 
are up to 25 percent, depending on voltage and type of voltage control \ 
german-made acoustic time regulator is capable of varying the reproduction speed 
of disks and sound strips from 50 to 200 percent; now recording and reproduction 
speed need not be identical, and speeches or music can be played at higher o1 


lower speeds (to fill an allotted time) without change in pitch of tone 
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How Armco ALUMINIZED STEEL Helped Solve 


The Case of The Missing Nickels 


Nickels were “disappearing” from soft drink vending ma- 
chines, At least that’s what the operators thought. However, 
investigation revealed that the machines’ non-ferrous chain 
conveyor links were stretching so much customers could 
get two bottles for only one nickel. 

Armco ALUMINIZED STEEL was called into the case and 
solved it. The manufacturer was able to make a strong, 
non-stretching link with the needed corrosion resistance. 

This 2-in-1 metal, sheet steel coated in molten aluminum, 
offers an unusual combination of properties that may help 


you solve some of your problems and cut costs too. 


Reflects Heat . . . Resists Heat 
ALUMINIZED STEEL has the strength of steel plus the surface 
properties of aluminum. It also gives high heat reflectivity 
and heat resistance. Up to 1250 F the coating on Type 1 
ALUMINIZED STEEL remains intact. 
Type 2 ArvMiNizED STEEL has excellent resistance to 
atmospheric corrosion. Tests show the coating lasts 3 times 


ARMCO 


as long as the coating on standard galvanized steel sheets. 
And savings, compared to using aluminum on an equal 
strength basis, can be as high as 40 to 50% of material cost. 
For complete information on how you can use Armco 
ALUMINIZED STEEL to cut production costs and give your 


products added sales appeal, just fill in and mail the coupon. 


ARMCO STEEL CORPORATION 


1006 Curtis Street, Middletown, Ohio 


Send me information on Armco ALUMINIZED STEEL 


We manufacture — we n - 
Name... 


Firm 


Street. 


— 


STEEL CORPORATION "c 


1006 CURTIS STREET, MIDDLETOWN, OHIO 


W/* 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 


10 
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FRACTIONAL Ho, 
s 


10 eso fid in nll Ging! 


YOU'LL FIND G. $. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... . 


Aircraft Carburetor & Fuel Metering Sys- 
tems * Aircraft Instruments & Radios * 
Automatic Musical Instruments * Business 
Machines * Clippers for Barbers, Animal 
Shearing & Hedge Trimming * Commu- 
nication Equipment * Electric Fans * 
Electric Motors * Floor Polishers, Scrubbers 
& Sanders * Meat Tenderizers, Grinders 
& Slicers * Military Equipment * Motion 
Picture Equipment * Outboard Motors 
* Pneumatic Production Tools * Portable 
Electrical Tools * Radio Dials * Sewing & 
Cloth Cutting Machines * Steelstrap Stretch- 
ers * Step Switches * Vending Machines. 


FOOD AND DRINK MIXERS RUN 
SMOOTHER WITH G. $. SMALL GEARING 


America's biggest buyers of components for home appliances in- 
variably specify "G. S.” for all the Gearing they need. Makers of 
high quality drink and food mixers with power unit attachments 
have found, through the years, that G. S. Small Gearing runs 
smoother, quieter, Jonger! And assembly costs are less because 
every single Geur, in runs of hundreds or thousands measures up 
to the most exacting specifications. * Here at Small Gearing 
Headquarters, you, too, can depend upon getting extremely accu- 
rate top quality Gearing in each succeeding shipment. And as a 
bonus, you get all the unique skills and experience gained through 
r e LÀ 40 years of intensive specialization in mass producing only the best 
EI cid ties r In c Fractional Horsepower Gearing exclusively! Will you write us now? 
Send drawings or details covering exactly what you need. Our 
2635 WEST MEDILL AVENUE capable engineers will be happy to help you. 


CHICAGO 47, ILLINOIS SEND FOR FRE 6-page Small Gearing 


Guide. It describes 80 types 


SPURS * SPIRALS * HELICALS * BEVELS © INTERNALS and applications. Contains usetul charts . . a valuable aid to 
WORM GEARING * RACKS * THREAD GRINDING anyone interested in Small Gearing. Use company letterhead, 
' please. No obligation, of course. Write today! 
WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 


Product Engineering — March, 1956 





PHILADELPHIA TRANSPORTATION COMPANY, Philadelphia, Pa., uses 
FLEXLOC Self-Locking Nuts on the rear axle flanges of its buses. 
This corrier has found that FLEXLOCs eliminate sheared studs, 
reduce maintenance, save time and money. 


How FLEXLOC 


loeknuts work 


FLEXLOCs lock and stay put on a 
threaded member regardless of the 
vibration encountered. Here's how 
they work. 'The slotted top or locking 
section is divided into six equal, flex- 
ible segments, closed in to make the 
inside diameter of the nut smaller 
than that of the companion bolt. 
When the FLEXLoc is applied, these 
are expanded by the bolt. The spring 
tension of the resilient segments locks 
the nut securely at any desired posi- 
tion on the bolt once the locking 
threads are fully engaged. 

FLEXLOCs can be used over and over 
again. When expanded by the bolt, 
the locking section remains within 
the elastic limit of the metal. This 
permits the locking segments to return 
to their normal position, ready for 
reapplication to the bolt. 


FLEXLOCs are one piece, all metal— 
nothing to assemble, come apart, 
lose or forget. They can be delivered 
in any quantity in a wide range of 
sizes. Stocks are carried by industrial 


distributors everywhere, Write for 


literature and samples. SPS, Jenkin- 
town 28, Pa. 


See us at Booth 479 — ASTE Show 
FLEXLOC 
STORCH So RARER 

LOCKNUT DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 
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Leading design engineers choose this 


Chain for severe conditions 
...it’s LINK-BELT LXS for drives and conveyors 


d 


Pipe mill cooling beds use LXS chain 
with attachments to move heavy pipe 
smoothly 


Advance-design shovel-crane gets its 
traveling and steering power through 


LXS chain. 


Truck-mounted concrete mixer is driven by Link-Belt LXS chain ( guard removed). Accurate sizing of full-round pins, 
bushings and pitch holes of LXS 
hain assures proper nt clear 
ances and 


No ONE chain serves every purpose - - 
get the RIGHT one from Link-Belt’s complete line 


OR long life under severe drive Belt's broad range of roller and 

or conveyor service, Link-Belt silent chain of cast, combina- 
LXS chain is the choice of more and tion, forged and fabricated types 
more leading designers. Here's a Your nearby Link-Belt office can 
fabricated steel roller chain that give you all the facts. Why not call 
combines ruggedness with accuracy, today for an expert, unbiased 
thanks to the manufacturing refine- appraisal of your needs? 


ments that are a by-word at Link- 
Belt. 
It's the same story for every drive o. *» 
and conveyor requirement — you'll LI N K $ ee a E LT 
find the chain that’s Jest for the job e e 13.694 
in the complete Link-Belt line. No 


other single source can equal Link- CHAINS & SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 To Serve Industry Lhere Are Link-Belt Plants, Sales Offices, Stock Cars g 
Factory Branch Stores and Distributors in All Principal Cities. Export Office New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville 
N.S.W.; South Africa, Springs, Representatives Throughout the World 
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Save money, save time, save needless worry over 
hundreds of troublesome detail problems. Have 
those electro-mechanical assemblies you need pre- 
cision manufactured, completely assembled and 
performance-tested by the Mechanical Division of 
General Mills. 

We have the precision equipment and experi- 
enced people required to take over the entire job 


for you, from piece part fabrication or purchase to 


Job opportunities available for creative engineers. Work 


Tired of piece part and assembly problems? 


Ler General Mills 


SUPPLY THE WHOLE PACKAGE 


closely with outstanding men o 














the finished product. As in our own prime contract 
work, we're geared to turn out precision assem- 
blies in quantity while maintaining highest mili- 
tary standards of manufacture, design, quality 


control, packaging and accounting. 

LET US BID on your requirements . . . write, 
wire or phone Dept. PE.2. Mechanical Division 
of General Mills, Inc., 1620 Central Avenue, Min- 


neapolis 13, Minn. STerling 9-8811. 


n interesting projec ts. 


MECHANICAL DIVISION or General Mills 


Product Engincering 


March, 1956 


Steps up gear blank production 
300% by switching from bar stock 


to TIMKEN’ steel tubing 


N engine manufacturer felt that his gear blanks 

were costing him too much to make. The center 

hole had to be bored out of solid bar stock. It took a 

whole hour to turn out 29 blanks. And a lot of steel 
was wasted in the process. 


So the manufacturer discussed his problem with 
metallurgists of the Timken Company, experts in fine 
alloy steel. After study they recommended a change in 
production methods together with a switch to Timken" 
seamless steel tubing in place of bar stock. 


With Timken seamless steel tubing, the center hole 
is already there. It doesn’t have to be bored out. Finish 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


at — M 


SPECIALISTS 
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boring was the engine maker's first production step. 
And with Timken steel tubing his gear blanks are now 
being turned out at 120 to 130 an hour—an increase 
of 300%. 


Machining costs have been cut by more than half. And 


because the center hole is "built-in", no steel is wasted. 


The files of the Timken Company contain records of 
hundreds of problems that have been solved by Timken 
fine alloy steel. If you have a tough steel problem, why 
not bring it to us? Wire, write or phone The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TIMROSCO", 


TIMKEN 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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HERE IS THE VERBATIM REPORT of William 
C. Shute, Tool and Die Specialist of Cannon Electric 
Company, Los Angeles, California. 


"Over a year ago it was necessary to redesign a semi- 
automatic drilling machine designed to drill a blind 
hole in the end of a cylinder having material of yellow 
brass. This cylinder was to be held vertical and sta- 
tionary for 66/100 of a second cycle while the drill 
penetrated the material and withdrew. This indicated 
a spindle speed of 12,000 RPM and feed of approxi- 
mately .002”’ per revolution. To do this successfully 
and leave a wall thickness of .015’’ with no bulge or 
split indicated a drill spindle free to travel vertically 
without ‘play’. 


"Because of the tension required on standard ‘V’ 
belts to insure positive spindle RPM, it was impos- 
sible to apply the vertical slide method to the drill 
spindle, as belt tracking was uncertain with the 
pulley on the move. 


"As the design of the proposed machine provided 
rocker arm transmission of travel from Cam to Spindle 
Housing Slide, it was necessary to find a means of 
power transmission flexible enough to follow the drill 
spindle pulley through 7/16” of vertical travel and 
maintain full RPM. 


“Whereas the old style machine had given us bearing 
trouble due to excessive tension on the belts, our new 
machines with your Gilmer ‘Timing’ Belts and Pulleys have 
been practically trouble free. We are using the 390-L-050 
(39" circumference Light Duty standard “Timing’ 










A 


) 


NYB&P INDUSTRIAL RUBBER PRODUCTS 


ginal 





the ori 


"TIMING: 
BELT DRIVE 


solves the problem of 
driving 12,000 RPM 
vertically-traveling 
spindle . . . halves 
bearing costs! 





Belt !$" wide) in the horizontal position driving 
from a 42-L-050 (42-groove, 5.013" pitch diameter 
‘Timing’ Belt Pulley) at 3450 RPM to a 12-L-050 
(12-groove, 1.432" pitch diameter) pulley that is 
stepped up to 12,075 RPM. 'The upper flange of the 
drill spindle pulley was removed to allow the oper- 
ator a quick means of removing'the belt and the 
entire spindle housing for changing a broken or 
dull drill. 
"Now consider this drive, operating in a horizontal 
position, with only one flange on the small pulley 
which is turning at 12,075 RPM and, at the same 
time, traveling up and down 68 times per minute. 
The belt, itself, is moving at nearly a mile-a-minute, 
which counts up to a good many miles in an eight 
hour day. Our replacement averages one belt every six 
months if not abused, and this is continuous, around- 
the-clock service, five days per week. 
"We check these belts constantly and, to my knowl- 
edge, in over a year and a half no motor mount has ever 
been moved to take care of stretch in any of the eleven 
machines now equipped with them. 
“Our bearing costs have been cut in half. Also, the 
bearing life expectancy has been increased over 100% 
by the use of your belts. ‘Down time’, the bogy of any 
production department, has been cut and is no longer 
an item in replacing worn out belts due to these 
high speeds.’ 
For more details on this all-grip, no-slip drive, con- 
tact your local NYB&P-Gilmer ‘‘Timing”’ Belt dis- 
tributor, or the home office at Passaic, N. J 


AY 
(gles) v-weuts AND “TIMING®” BELTS 


America’s Oldest Manufacturer of Industrial Rubber Products 
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now..... 
VEEDER-ROOT, 
gives you 


i 


instant “push-button” 
resetting 


Just press the easy-acting lever on this Quick-Reset Ratchet Counter .. . 

and all 4 figures reset to zero as instantly as though you used a push-button. 
This saves time and speeds work on short machine runs, inspection and many 
other jobs. Counter is compact . . . 2.69" long, 1.44" high, 1.29" wide. 

The 4 white-on-black figures are .166" high. You can order it (Series 1126) 
from stock right now . . . just like scores of other Veeder-Root Counters 

for manual, mechanical and electrical operation in every field from 


electronics to atomics. 


VEEDER-ROOT INCORPORATED E EVERYONE CAN COUNT ON 


HARTFORD 2, CONNECTICUT 


Greenville, S. C.  * Chicago 6, III. WV E E D E FR = R © OT 


New York 19, N. Y. o Montreal 2, Canada 


Offices and Agents in Principal Cities ® mi. E NA M E TH AT CO U NTS" 
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BEENERAL ELE 














GENERAL ELECTRIC CONTROL COMPONENTS ON LARGE PANELS—SUCH AS THIS STEEL MILL UNIT—HAVE RECORDS OF OUTSTANDING 


LONG-LIFE CONTACTORS available in ratings 
from 1-2500 amperes, and can be specified 
mounted or unmounted, 


G-E control components ranging from 
tiny resistors tọ large contactors, are 
J 

available for all types of control boards. 


Wide Range of 


met 


ACCURATE RELAYS, ranging from general 
purpose control type to special relays, meet 
your own varying requirements. 


STARTERS 


General Electric 


| 
| 
| 


ae 


DEPENDABLE DC STARTERS available in all 
popular NEMA sizes help give your motors 
complete protection. 


CONTACTORS RELAYS 
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Whether you build large steel mill panels 
or small panels for machine tools, General 
Electric’s complete line of easy-to-install 
control components will help cut valuable 
assembly time 
G-E contactors, relays, resistors, start- 
ers, and rheostats have proven reliable 
in industry-wide applications. These con- 
trol components are designed to give you 
top performance under all types of 
operating conditions 
Fast delivery is another reason why you 
should specify G-E control components. 
Stocks of standard units are available 
from warehouses throughout the country 
And, specially designed components re- 
ceive particular attention at the factory. 
If you have any problems concerning 
control components, experienced G-E en- 
gineers are available to help you select the 
correct components to help you meet your 
requirements. Contact them at your near- G.E.'s complete line of control components 
est G-E Apparatus Sales Office. General are used in large panels (left) or in small 
Electric Company, Schenectady 5, N. Y. panels as shown above. 


PERFORMANCE AND RELIABILITY. 


Control Components Available — c--~ 


Apparatus Sales Division 
Section D784-2 
Schenectady 5, N. Y 


Check below for further product 
information, 


Starters Rheostats 
Contactors 


Relays Resistors 


NAME 


COMPANY 
i AE A TEE j : z 
RUGGED RHEOSTATS for field application RELIABLE RESISTORS in sizes ranging from 10 
are available in plate type construction for to 5000 watts are manufactured in single or 
circuits up to 600 volts maximum. multiple units to meet your particular need. 


CITY 


Progress /s Our Most Important Product 


GENERAL QD ELECTRIC 
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it 


a fact known to men for generations— 


when a casting is struck it will not give off a clear, 
ringing tone if it is faulty. Central Foundry's elec- 
tronic listening unit automatically distinguishes be- 
tween the vibrations of good and faulty castings, 


and sorts them accordingly. This sonic tester is con- 


siderably faster and more accurate than visual 


CASTINGS 


inspection, and is suited to high production opera- 
tion. And, most important of all, it eliminates the 
factor of human error. The sonic unit consists of a 
fixture for the castings, a steel ball mallet, a crystal 
microphone pick-up, a pre-amplifier, an oscillo- 
graph, and an audio oscillator which registers the 
reading and actuates the mechanisms for handling 
the castings and discharging them automatically 


onto good or reject conveyors. During production 


runs with the sonic tester, several things have been 
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From the laboratory to a completed high production casting testing 
machine is another achievement of the engineering staff of Central 


Foundry Division. 


learned: + Not only cracks, but flaws such as cold 


shuts, are detected. * A good casting, if quenched 
but not drawn, will be rejected by a sonic tester 
which has been set for drawn castings. « A slight 
change in the pattern will cause castings to be re- 
jected till the change is corrected. It is easy to see 
how a much higher quality casting can be assured 
when production runs are inspected so accurately. 


Sonic testing is especially important for the close- 


tolerance shell castings on highly-stressed parts now 


CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION e DEPT. 10 
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being produced in large quantities by Central 
Foundry Division. 


Thus, through its constantly advancing research, 


and the quick, large-scale application of that re- 


search to day-to-day operations, Central Foundry 
Division offers another valuable service to its cus- 


tomers. For information on our shell casting or sand 


casting of grey iron, malleable iron, or ArmaSteel, 


write for descriptive literature or a consultation 


with our experienced engineers. 


SAGINAW, MICHIGAN e 
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VOLUME PRODUCTION of this tie-rod clamp assembly is aided by adapt- 
ability of Nylok* Nuts to automatic equipment, like that shown on the 
right. They can be applied from either end by power or hand tools and 
will grip firmly wherever wrenching stops. Reason is the nylon plug in 
one face of nut which forces threads on other side against bolt or stud. 
Nylok Nuts can be removed and replaced indefinitely with no loss in 


holding power. 


*U. S. Pat. No. 2,450,694 and pending applications, 


NYLOK NUTS 


provide positive 


POWERFUL CLAMP ACTION, maintained by Nylok 
Nuts, keeps vital steering tie-rod assembly secure- 
ly in adjustment, Republic Nylok Nuts are cur- 


rently in use on thousands of critical applications 
subject to shock, vibration and cyclic loading. 


Clip and mail the coupon for details. 


FAST PRODUCTION of quality spouts for these oil dis- 
pensers is secured by using Republic ELECTRUNITE® 
Mechanical Tubing. The manufacturer, Swingspout 
Measure Company, Los Angeles, California, finds 
ELECTRUNITE easy to swedge and bend as re- 
quired. Because Republic controls quality from ore 
to finished tubing, uniform strength, cross-section 
and ductility are assured. These choracteristics 
underwrite quality in products fabricated from 
ELECTRUNITE. Send coupon for literature. 


ELECTRO PAINTLOK® DOUBLES PRODUCTION of this 
water cooler manufacturer's painting and drying 
facilities. How? Because for this particular job 
Republic Electro Paintlok requires only one pass 
through paint shop and drying oven instead of 
two trips needed for uncoated sheets. Also, 
Electro Paintlok produces a superior finish. Its 
chemically treated coating actually grips paint 
. .. and even when scratched, limits corrosion to 
point of damage. Mail coupon for data. 


ECONOMICAL, VOLUME PRODUCTION of many 
parts starts with Republic Cold Drawn Special 
Sections. For example, the gear shown on this 
automobile window lift assembly is simply cut 
from a special section and drilled. In other cases, 
machining is minimized or eliminated entirely, 
thanks to fine surface and close tolerance pro- 
duced by cold drawing. Design to take advan- 
tage of special sections and save. For facts, 
send coupon. 


REPUBLIC 


E) Madi Widest Range of Standard. Stocls 


STEEL 


Product Engineering — March, 1956 





SPEED PRODUCTION... 


locking and easy adjustment 


In line with current emphasis on safety equipment 
in the automotive industry, engineers are studying 
every detail to assure maximum operating security, 
That’s one of the reasons why Thompson Products, 
Inc., Michigan Division, has switched to Nylok 
Nuts for their steering tie-rod clamp assembly 
. - +. produced for several top automobile manu- 
facturers, 

Actually, Thompson has found Nylok Nuts ideal 
for this application from several standpoints. For 
instance, they speed production by eliminating 
handling and assembly of lock washers...and since 
either end is up, Nylok Nuts are ideal for automatic 
feeding and power wrenching. In addition, they 


STEEL 


and Steck Product 
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lock tightly even when not seated. Pre-assembled 
clamps can be freely handled with no possibility of 


losing the nut or bolt, 


Finally, Nylok Nuts retain their grip after any 
number of tie-rod adjustments. They can be easily 
backed off with hand tools, and after the adjustment 
is made, wrenched tight again to stay. 

Republic Nylok Nuts have been used in countless 
applications to speed assembly and provide maxi- 
mum holding power under all conditions. Why not 
check your product to see where they will work to 
advantage for you? For complete information, con- 
tact your local Republic Bolt and Chain Division 
representative, or mail the coupon. 


PF ^ ra ie ae ee a R E 


REPUBLIC STEEL CORPORATION 
Dept. C-1309 

3150 East 45th Street 
Cleveland 27, Ohio 


Please send me further data on: 
Nylok Nuts Electro Paintlok 
ELECTRUNITE Mechanical Tubing 
C Cold Finished Special Sections 
Name Title . 
Company. 
Address. 


Zone. State 





ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 


Cylindrical Rollers 
for High Capacity... 


How the rollers distribute the load... 


effect of local deflection within 


rollers under load...how roller quality 


control increases bearing life 


The principle of overcoming sliding friction with 
rollers was known even to the ancient Egyptian pyramid 
builders, but it is a far cry from their crude logs to 
precision-ground rollers. Today engineers have a wide 
choice of bearing designs, and selection is usually gaged 
by the fundamental vardsticks of accommodation, ‘load- 
carrying capacity and cost. In many applications, prop- 
erly designed plain bearings provide operating advan- 
tages. Ball bearings are ideal for other applications. 
But where heavy loads must be sustained in a relatively 
small bearing annulus, the only practical, commercially- 
available support is a set of hardened rollers operating 
in planetary fashion around a hardened inner race and 
housed in a hardened outer race . . . in other words, a 
cylindrical roller bearing. 


Obviously, the design and quality of the rollers play a 
large part in the performance of the bearing. Here, 
briefly, are some of the vital factors which must be 
taken into consideration: 


1. DISTRIBUTION OF LOAD 
WITHIN THE BEARING 


Every roller in a rotating bearing is subjected to periods of 
load while in the "load zone, and periods of no load while 
outside the "load zone." 
Within this zone, the roller 
moves from a position of light 
load to a position on the line 
of action of the bearing load. 
Here the normal roller load 
is a Maximum, and the roller 
in this position is the heaviest- 
loaded roller in the bearing. 
Moving beyond this point, 
the load diminishes to zero 
at the extremity of the “load 
zone." as shown in Diagram 
A at the left. 


NORMAL ROLLER BEARING LOAD 


The theoretically perfect 
"load zone" extends from 
— 90° to +90° measured from 
the line of action of the bear- 


ing load, for a total of 180°. But this is neither practical 
nor necessarily desirable, since it would require a bearing of 
zero internal clearance. If a bearing has internal clearance, 
then it has no “load zone” when under no load; only after 
load is applied does the heaviest-loaded roller deflect and 
permit its associates to share the load. 


Under normal loadings, the actual “load zone” may range 
from 90° to 120°, depe nding on the load and mounted inte rnal 
clearance. This distributes ‘the load in the bearing so that the 
load on the heaviest-loaded roller can be approximated by 
5/N times the bearing load, where N is the number of rollers. 


2. DISTRIBUTION OF LOAD WITHIN 
ROLLER'S AREA OF CONTACT 


load is applied to a cylinder between flat plates, the 
cylinder deflects locally in the region of engagement. The plate 
also deflects locally, so the original line of engagement under 
no load is broadened to become a “dog-boned” area (Diagram 
B1) under load. This broad- 

ER EA TEE ening of the line of contact is 

1 pei ves do analogous to the spread of 

Plau MA UR e 1 4 the "load zone" from the 
EFFECT—CYLINDER ON FLAT PLATE heavy iest-loaded roller to ad- 
joining rollers, as previously 


N 
c B2 described. v 


AREA OF ROLLER. ENGAGEMENT — HYATT 
BEARING UNDER RATED LOAD 


One other effect is papas 


here: deflected cylinders of 
finite length must gather in metal at their ends in two planes, 
instead of one, as is the case in the center of the roller. This 
end-loading effect can seriously reduce the life of a cylindrical 
roller bearing. All HYATT Roller Bearings have rollers of 
either generous corner radii or blended c hamfers to reduce end 
effect. All HYATT H y-Load Bearings, in addition to generous 
corner radii on the rollers, have a roller crowning extending 
a sufficient distance in from the ends to allow the area of 
contact to "fade out" evenly at the roller ends under normal 
loads, as illustrated in Diagram B2 above. 


3. DISTRIBUTION OF LOAD 
ACROSS THE ROLLER 


The unit load on any roller is distributed axially in a uniform 
manner except at the ends where crowning has been provided. 
Diagram Cl shows how the unit load drops off to zero at the 
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ends of the area of contact. The summation of unit loads 
represented by area "A" is the total roller load. 


This same load applied under conditions of misalignment 
must result in an area "B" equal to area "A"; but it is 
apparent that the maximum unit load is considerably greater 
under such conditions and that the bearing will have a 
shorter life than one operating with little or no misalignment. 
Now observe the high unit load represented by area "C," 
resulting from the same total load applied to an uncrowned 
roller. This aptly demonstrates the in of crowning under 
conditions of misalignment. Moreover, the value of proper 
alignment is equally apparent (Diagram C2). 


 aUiFmjus4eb 
PITT 
UNIT LOADS 


ACROSS 
ROLLER 


N 


T Mu 
| 
ie | ORNER 


an RADIUS 


ROWN 


l* EFFECTIVE 
ROWN 


— Man: 


AREA OF 
ENGAGEMENT 


€ 


MYLOAD ROLLER UNDER MODERATE LOAD HYLOAD ROLLER UNDER MODERATE LOAD 


NO MISALIGNMENT [e| AND MISALIGNMENT C2 


dl. EFFECT OF ROLLER QUALITY 
ON BEARING PERFORMANCE 


Quality of manufacture, particularly that of the rollers, has 
a great deal to do with the performance of a cylindrical roller 
bearing. For example: 

l. A roller with excessive 
taper tends to uneven load 
distribution and abnormal 
temperature rise (D1). 

A roller with excessive end 
square tends to noisy bear- 
ing performance (D2). 

4 roller with excessive two- 
point out-of-round tends to 
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poor segregation and poor bearing life (D3). 


A roller with excessive three-point out-of-round tends to 
noisy bearing operation (D4). 
A roller with poor finish tends to wear on all operating 
surfaces and noisy operation. 

6. A bearing with excessive 
roller-to-roller diameter 
variation tends to poor 
bearing life. 

A bearing with excessive 
roller-to-roller length 
variation tends to poor 
thrust capacity and ab- 
normal temperature rise. 


All of these factors are scrupulously controlled by the most 
modern precision equipment to insure maximum performance 
and life for every HYATT Roller Bearing. HYATT has 
pioneered many advancements in the control of roller quality 
and is constantly seeking new ways to carry the complex 
loads of modern industry even more efficiently. 


YOU WILL FIND MORE DETAILS 
in HYATT General Catalog No. 150, or your 
nearby HYATT Sales Engineer will gladly help 
you choose the type of cylindrical roller bearings 
best suited to your design requirements. Remem- 
ber, HY ATT is America's first and foremost maker 
of cylindrical roller bearings. Hyatt Bearings 


Division of General Motors, Harrison, N. J. 


YATT 


ROLLER BEARINGS 





THE NEW "48-FRAME" 
THAT GIVES YOU 
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MOTOR DESIGN 
INDUSTRIAL QUALITY 


Everything you asked for and 
more. Smaller, yes... and better, 
too. Here is traditional Century 
dependability, smooth-running 
and quietness under load...now 
skillfully engineered into the 
compact new '*48-Frame" design. 


These great new Century “‘Indus- 
trial Quality" motors are now 
available in sizes from 1/20 to 
1/3 H.P.... developed specially 
for industrial users. 


SEE A SAMPLE of the New 
Century ''48-Frame" motor... 
test one in your plant. Your Cen- 
tury representative will be glad 
to show you a graphic point-by- 
point comparison to answer any 
specific questions you might 
have. Let him show you how the 
smaller, lighter and better new 
Century '"48-Frame" design gives 
you true industrial quality. Call 
or write your nearby Century 
District Sales Office or Author- 
ized Distributor. 


© 
Performance Rated 
MOTORS 
1/20 to 400 H.P, 


We Invite Your 
Comparison of... 

engineering—Weight savings up 
to one-third are made possible 
without "skimping" on the vital 
“active materials,” simply by elim- 
inating dead weight and using new 
materials. The result is smaller- 
diameter motors that are not merely 
“just as good” but actually superior 
to the famous Century "56-Frame." 


compare materials — Genuine 
bonded "MYLAR" slot insulation is 
used... wound cores are dipped 
and baked in thermosetting insu- 
lating varnish... GLASTIC high arc 
resistance switch-mounting plate 
... light and strong, stress-relieved 
pressure-cast aluminum end- 
brackets, which machine true and 
stay true. 


16.5 Ibs. 23 Ibs. 


compare design—For time- 
saving maintenance, "GITS"-type 
oilers for sleeve bearings are 
placed high on the end-brackets, 
allowing easy oiling from either 
end of the motor...cluster-type 
integrally cast fan at the rear end 
of the rotor draws a steady stream 
of cooling air over the coilheads... 
"Square" stator iron permits air to 
pass between the core and shell, 
cooling the whole width. 


1806 Pine Street * St. Louis 3, Missouri * Offices and Stock Points in Principal Cities 
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You can make it better 


ENDE ae 
Y 


ERECTION COSTS REDUCED $7,200 1, 


using USS MAN-TEN Steel rather than 
carbon steel in the legs of four 198 ft 
transmission towers that carry power 
lines across Old Tampa Bay, Florida. Six 
tons of weight saved by MAN-TEN Steel in 
the East Bank tower saved $1,200 in erec- 
tion cost. The 644 tons saved in each 
of the three towers erected in the Bay 
saved $6,000 more. The total of 26 tons 
of steel saved by using MAN-TEN Steel 
also reduced the cost of the material used 
in the towers, even though MAN-TEN 
Steel costs a little more per lb. (Towers 
designed and fabricated by American 
Bridge Division of United States Steel 
for Florida Power Corporation, St. 
Petersburg, Fla. Erected by Southeastern 
Utilities Service Co., Miami, Fla.) 


THE SUPERIOR STAMINA and corrosion 


resistance of USS Cor-TEN Steel save 
power by saving weight, insure mini 
mum maintenance and longer service life 
in this full-length "dome" lounge car 
built for the Milwaukee Road by Pull- 
man-Standard Car Manufacturing Com- 
pany, Chicago, Ill. More than 6,000 
modern passenger cars and 190,000 
freight cars of all types have been built 
to date with USS Cor-TEn Steel. 
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USED IN THE LOADING BOOM and supporting “A” frame of 


this self-unloading cargo vessel which can discharge 4,500 
tons of limestone per hour, USS Tri-TENn “E” Steel not only 
materially increases the strength and durability of the struc- 
ture but saves more than 18,000 lbs. of weight. 50,000 Ibs. of 
TRI-TEN "E" Steel in plate and structural form were used 
in this application. (Designed by Robins Engineers, Divi- 
sion of Hewitt-Robins, Incorporated, for Manitowoc Ship- 
building, Incorporated.) 


WEIGHT WAS REDUCED 10% vet strength-to-weight ratio 


was increased over former construction bv using USS 
Man-TEN Steel inthe arch boom, “A” frame and tongue of this 
heavy-duty logging unit. The increased strength provided by 
MAN-TEN Steel makes it possible to handle log loads of 
maximum size—the reduced weight ensures greater mobility 
and maneuverability. Result: more footage, handled faster 
(Designed and built by Hyster Company, Portland, Ore.) 


= USS HIGH STRENGTH STEELS, design engineers have at their command three 


service-tested steels that will permit them to materially increase the efficiency 
and economy of machinery, equipment and structures at little or no increase in 


first cost . . . and frequently, at a saving. 


All three of these famous “steels that do 
more” — USS Cor-Ten, USS MaN-TEN 
and USS Tri-Ten — have a 50% higher 
yield point than ordinary carbon steel. All 
have better corrosion resistance and offer 
greater resistance to wear, fatigue and im 
pact. Each, however, has specific superior 
properties that should be considered in de- 
termining its selection. 

USS Cor-TEN Steel, for example, is dis- 
tinguished by its superior resistance to at- 
mospheric corrosion—4 to 6 times that of 
carbon steel. USS MAN-TEN Steel is in- 
tended for weight reduction by means of 
greater strength in moderate forming ap- 
plications, with enhanced resistance to 
abrasion and atmospheric corrosion. USS 
Tri-TEN Steel's outstanding characteris- 
tics are excellent weldability and resistance 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA . 


to shock at low temperatures 

Used singly or in combination, these 
steels can advantageously replace carbon 
steel to increase the strength and durabil 
ity of vital parts without increasing their 
weight. Or when the use of thinner sections 
is feasible they can (1) reduce equipment 
weight without reducing its strength, or 
(2) increase the size and capacity of 
equipment without increasing total weight 
or the power required to move it 

You will find our Design 
Manual for High Strength Steels" ex 
tremely useful in applying the benefits of 


174-page 


these steels to your product. Send for free 
copy—simply write on your company let 
terhead to United States Steel Corpora 
tion, Room 5254, 525 William Penn Place, 
Pittsburgh 30, Pa 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
NATIONAL TUBE DIVISION, PITTSBURGH 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


I" " 
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UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . 


USS COR-TEN . USS TRI-TEN 
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Wagner Electric Corporation, one of the 
country’s leading quality motor manufac- 
turers for more than 60 years, knows the value 
of Klixon inherent overheat motor protec- 
tion... knows how it gets more work out of 
motors yet protects them from burnouts 

that is why Wagner includes built-in Klixon 
Protectors in their new Type RK Capacitator 

Start and Type RB Split-Phase Motors. 

In addition, Wagner offers many other frac- 
tional HP Motors with Klixon inherent over- 
heat protection. This outstanding feature is 
available by simply specifying "Klixon Pro- 
tection” on your purchase order. 

The reason . . . their experience proves that 
Klixon Protectors can be depended on to 
prolong the life of a motor operating under 
adverse conditions by always providing posi- 
tive overheat protection. 


Leading Motor Manvfacturer Provides Top 


Motor Performance with 


Built-in 





Protectors 


Should the motor become dangerously 
overheated because of overloads, stalled rotor 
or other causes, the Klixon Protector snaps 
the power “off”. When the motor cools suffi- 
ciently, the Protector snaps the power “on”. 

You, too, can keep motors in your equip- 
ment operating, reduce service calls and re- 
pairs by specifying and using Klixon pro- 
tected motors. The additional cost is low, pays 
for itself over and over by protecting against 
motor burnouts and unnecessary shutdowns. 


D kuo D 





METALS & CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
903 FOREST STREET, ATTLEBORO, MASS, 
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Pick Them Up 
and Put Them In... 


jie 


iJ 
Aw 


zz 
ud 
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Yes — it can be that simple when you use TRUFLEX 
Thermostat Metal elements and assemblies. 

Give us the specifications you want to work to, 
and we'll make TRUFLEX Thermostat Metal parts 
that are really at home in your product. 

Or, if you prefer to make your own thermal ele- 
ments, General Plate will produce TRUFLEX in 
strip form to accurately meet your thermostat metal 
specifications. Either way you will find that General 
Plate TRUFLEX Thermostat Metal brings about 
worthwhile savings in production costs by reduc- 
ing assembly problems in your products. You get 
consistently accurate performance of parts or strip 
because every order comes to you an exact dupli- 
cate of the original. 

And remember over forty different types of 
TRUFLEX Thermostat Metal are available to you 
— types covering a wide range of temperature ex- 
tremes for thermostat applications — for immer- 
sion in water or steam without corrosion problems 

in preferred resistance series to simplify cali- 
brations of current operated devices — for needed 
spring characteristics in thermal latches — or 
what have you? Write for TRUFLEX Thermostat 
Metal Catalog and engineering assistance. 
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You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


13 FOREST STREET, ATTLEBORO, MASSACHUSETTS 








Why specify one sheave instead of another? 
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TAKE A CLOSE LOOK at this cutaway view of the Worthington 
QD — the original two-piece sheave. See how unique two- 
piece construction makes it easy to get on, easy to get off. 
But its heavy-duty split-tapered-cone hub grips shaft tightly, 
holds fast under the heaviest shock loads. 





| M 
ATED AT: Kearny, NJ. «+ 


Seattle 
San Francisco + Los Angeles + Denver * Tulsa * Ft. Worth * Houston 
New Orleans + Chicago + Cleveland + Atlanta, Ga 
PROMPT SHIPPING SERVICE. Thirteen factory warehouses 
with stocks covering over 100,000 V-belt drive stock com- 
binations, from 1⁄2 to 600 horsepower, support over 250 
stocking distributor outlets. These shipping centers can fill 


WAREHOUSES LOC Oil City, Pa. * 


your requirements fast. 


WORTHI 
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Some folks seem to think there's no difference 
between sheaves. No matter who makes them or sells 
them, a sheave's a sheave and a V-belt's a V-belt. Period. 

Not our users, though. They know our sheave (the 
Worthington QD) is different. More to the point, they 
know it's better than other sheaves. And easier to get, 
too. There are Worthington service outlets practically 
everywhere. Never any delays in stock shipment or 
service! MV.5.4 





SCIENTIFIC DESIGN of QD sheaves not only provides more 
efficient transmission of power but actually adds to the looks 
of your product. What's more, I-beam construction of the 
QD driveN sheaves provides greater strength with less weight. 





GOOD NEWS for engineers: This free, 100-page "Master 
Engineering Manual" makes sheave and V-belt selection as 
easy as falling off a drive shaft. Write for it today to 
Worthington Corporation, Mechanical Power Transmission 
Division, Section MV.5.4, Oil City, Pa. 


NGTON 
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SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors * Pumps t 


Multi-V-Drives . 


Variable Speed Drives 


Product Engineering — March, 1956 





[ a T N 
— PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: "ZYTEL," | 
“ALATHON,” “TEFLON,” “LUCITE.” 


Design problem in new work monitor 
solved by ZYTEL* nylon resin 





Du Pont **Zytel" provides 





needed insulation in 






strong, lightweight parts. 










work re- 


WirH the Alden 


corder, up to 30 machines can be moni- 


30-channel 





tored remotely and their records studied 






for optimum scheduling. Tiny Alden mo- 





tion switches mounted on the machines 







and activated by machine motions trans- 






fer electrical currents to the recorder 


The currents then activate marking elec- 





trodes that mark out lines on electro- 






sensitive paper, providing a permanent 






record of operation cycle and downtime 






PROBLEM... 


One of the problems in developing the 






D "s re “ly 30-cha al A . ae or. Mi » electrode use: — 2 
The operator can check machines remotely, using this channel Alden recorder farking electrodes, housed in recorder was to find a material to house 
*Zvytel" nylon resin, trace impulses on electrosensitive paper. ''Zytel" is used because of its insulating properties, 






the marking electrodes. It had to be 





and its strength in thin sections. (Recorder manufactured by Alden Electronic & Impulse Recording Equipment 


Company, Westboro, Massachusetts.) lightweight (only 3 grams pressure needed 






to record), strong, provide good insulat- 





ing properties, and be economical to 





produce. 


Disc rings and sleeves of TEFLON - ++ SOLUTION 


The manufacturer solved the problem 


increase valve life with Du Pont “Zytel” nylon resin. This 


engineering material is strong, even when 








molded in thin sections. The metal in- 


DISC RINGS AND SLEEVES of *'Teflon" tet- serts form an integral part of the mark- 
ing electrodes because "Zytel" can be 






rafluoroethylene resin give a tight seal 





against pressure and vacuum. They have injection-molded around these inserts 





good impact strength and abrasion re- The holders of “Zytel” can be produced 





in a variety of attractive colors 





sistance under normal conditions. Tough- 
The wide range of properties available 





ness and flexibility are retained at ex- 





treme temperatures in “Zytel” nylon resin is solving many 





“Teflon” has zero water absorption design problems for industry. Molded 





won't shrink, crack, swell or harden be- "Zytel", for example, because of its in- 





herent impact resistance, resilience 





cause of moisture. It's inert to all chem- 





toughness and good bearing character- 





icals except alkali metals and fluorine 





under special conditions. istics, is used in all types of mechanical 





parts—bearings, gears, cams, rollers, 


These remarkable properties have re- 





duced maintenance time, increased serv- spools, bushings, and hundreds of others 






ice life and efficiency for Durco Type F across such representative industries 





as textile, automotive, aircraft, 





plug valves and Types J and K "Y" 
valves manufactured by The Duriron household appliance, electrical, 
and business machine 







Durco Type F valve with a sleeve of “Teflon” avoids 






Company, Inc., Dayton, Ohio. 


metal-to-metal contact, and assures dependable service 







with no sticking. The "Y" valve has disc ring and stem 


FOR MORE INFORMATION, MAIL COUPON packing of “Teflon” for longer service, positive sealing FOR MORE INFORMATION, MAIL COUPON 





96. uv. $ wat OFF 
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PROPERTY AND APPLICATION DATA ON THESE 


VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


ZYTEL* nylon resin fills need for long wearing, 


lightweight parts in new speed governor 


Slotted tubes of ALATHON* 
extend battery life 


THE TUBES in this Exide-Ironclad industrial 
battery are extruded from '*Alathon" poly- 
ethylene resin. They are slotted, as shown in 
the illustration, to permit the active material 
on the surface of the core to be exposed to 
the electrolyte. With these slotted tubes, the 
active material is retained better during the 
charge-discharge cycle and the working life 
of the battery is extended. 

The decision to switch from rubber tubing 
material to ““Alathon” was made by Exide 
after years of research, field testing and suc- 
cessful use. Exide engineers expect an in- 
crease of up to 20°, in battery working life 
as a result 

"Alathon" won't corrode or erode. It is 
lightweight, flexible, and strong. Low tem- 
peratures will not affect the strength and 
flexibility of this engineering material. (Bat- 
teries manufactured by the Electric Storage 
Battery Company, Philadelphia, Penna.) 


FOR MORE INFORMATION, MAIL COUPON 


Including the case, fourteen parts of Du Pont “Zytel” nylon resin are used on this governor. “Zytel” is 


durable and provides the lightness necessary to minimize inertia—the parts weigh only 


514 ounces. 


Parts molded of “Zytel” by F. J. Kirk Molding Company, Clinton, Massachusetts.) 


THIS SPEED GOVERNOR is mounted under 
the dashboard of a car or truck. When 
allowable speed is exceeded, a set of con- 
tacts in the governor breaks the vehicle’s 
ignition circuit and thus controls the 
vehicle’s speed. 


Including the case, fourteen parts of 


Du Pont “Zytel” nylon resin are used on 
the governor. "Zytel" offers the good 
electrical properties needed in this ap- 
plication and is light in weight to help 
minimize the inertia of the moving parts. 
It also offers exceptional abrasion resist- 
ance and bearing properties which help 
reduce wear. In a recent test, the gov- 
ernor was run continuously for two 


E. I. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 

Room 103, Du Pont Building, Wilmington 98, Delaware. 

in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. 

Please send me more information on the Du Pont engineering materials 


checked: [] “Zytel”; C] “Alathon”; C] ‘‘Teflon”; [] “Lucite”. I am in- 


terested in evaluating these materials for: 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


POSITION 


STATE 


*“Alathon", “Lucite”, “Teflon” and “Zytel” ore registered trade-marks of E. 1, du Pont de Nemours & Co. (Inc.) 


weeks at a speed equivalent to 600 mph. 
Absolutely no wear was visible on the 
bearings, gears or other moving parts. 

Intricately shaped precision pieces like 
gears and bearings can be mass-produced 
by the injection molding process when 
made of “‘Zytel”’. .. these parts usually 
require no further finishing. The method 
is efficient and can mean substantial 
savings in production costs. 

For complete information on proper- 
ties and application data of Du Pont 
"Zytel" nylon resin, write to Polychemi- 
cals Department, E. I. du Pont de Ne- 
mours & Co. (Inc.), Du Pont Building, 
Wilmington 98, Delaware. 


Investigate DuPont engineering 
materials in your 


product development programs 


One of the family of these versatile engi- 
neering materials is often a key factor in 
product improvement or new product de- 
sign. The wide range of properties, avail- 
able with "Alathon"* polyethylene resin, 
"Lucite"* acrylic resin, "Teflon"* tetra- 
fluoroethylene resin, and "Zytel"* nylon 
resin, are helping solve industrial design 
problems. 

NEED MORE INFORMATION? Clip the 
coupon for additional data on the proper- 
ties and application of these Du Pont en- 
gineering materials. 





shows how you get 
superior brass parts with 


CHASE “die-pressed” FORGINGS 


THE MAGIC OF 3-DIMENSIONAL PHOTOS PUTS STRONGER, 
SMOOTHER, PRECISION PARTS RIGHT ON YOUR DESK! 


Just slip on the special viewing glasses and presto...com- 
parison photographs of brass articles jump to life before 
your eyes! You immediately see the difference between 
coarse, ordinary castings and precision Chase die-forgings. 
This remarkable visual demonstration clearly shows you 
why Chase brass forgings need less machining, can be 
plated easier and result in far less scrap waste. 


If you need metal trim, intricate metal decorations, 


builder’s hardware or strong interchangeable parts for 


mechanical assemblies, this 3-D brochure is for you! It 
can show you the way to reduce production costs while 
you improve product performance and appearance. Send 
coupon below, today, for your FREE copy! 


Chase # 


BRASS & COPPER CO. 
WATERBURY MANUFACTURING CO., DIV. 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
WATERBURY 20, CONNECTICUT 
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Dept. PE3-56 
CHASE BRASS & COPPER CO. 
WATERBURY MANUFACTURING CO., DIV 
236 McNAMARA STREET, WATERBURY, CONN 


GENTLEMEN: Please send me your free 3-D brochure 
titled: Chase Brass “Die-Pressed” Forgings, plus special 
viewing glasses. I want to see for myself why stronger 


smoother precision Chase forgings require less machin 


ing, can be plated easier and result in less scrap loss 


NAME 
POSITION. 
FIRM 
STREET 
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THE NEW DEVELOPMENT THAT 


—STARTS LOADS SMOOTHLY 
— PROTECTS AGAINST SHOCKS AND OVERLOADS 
—SAVES POWER 
— GIVES 100% FFFICIENCY AT FULL LOAD 


Product Engineering — March, 1956 





Efficiency at Full Load / 


FLEXIDYNE 


THE DRY FLUID DRIVE 


Field experience proves that the new princi- 
ple employed in Flexidyne provides a better 
way to handle difficult drive problems. 


The "dry fluid’’ in Flexidyne is heat treated 
steel shot. A measured amount, called the 
flow charge, is contained in the housing, 
which is keyed to the motor shaft. When the 
motor is started, centrifugal force throws the 

flow charge to the perim- 
eter of the housing, wedg- 
ing it between the housing 
and the rotor which trans- 
mits power to the load. 


After a momentary slip 
between housing and rotor 
the two become locked to- 
gether and achieve full 
load speed without slip 
and at 100% efficiency dur- 
ing the running cycle. 


Flexidyne is easy to select off the shelf. Each 
size has a standard horsepower rating, yet 
the flow charge can be varied quickly to 
give you tailor-made torque to suit the job. 


Write for bulletin A-640, or call your 
Dodge Distributor now about Flexidyne 
Drives and Flexidyne Couplings. 


DODGE MANUFACTURING CORPORATION 
1200 Union Street, Mishawaka, Indiana 


CALL THE TRANSMISSIONEER, 
your local Dodge Distributor. 
Factory trained by Dodge, he 
can give you valuable assist- 
ance on new, cost-saving 
ods. Look for his name 
under “Power Transmission 
Machinery” in your classified 
telephone book, or write us. 
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FLEXIDYNE AT WORK 
TURNS IN GREAT 
PERFORMANCE RECORD! 


Flexidyne Drives and Couplings are now being 
delivered from stock. Already reports like these 
are coming in about Flexidyne performance in 
many tough assignments. 


RAILROAD CAR PULLERS 
“Starts fine ... summer or winter!” 
CONVEYORS 
“We start under full load now!” 
COTTON CARDS 
“Finally ...the soft start!” 
TRAVELING CRANES 
“Spots our loads...and how!” 
PUMPS 
“Now we are using smaller motors, too!” 
VENTILATING FANS 
“Takes off smooth cs silk!” 


+»+-AND OTHER HEAVY INERTIA LOADS 


“Wonderful performance!” 


D 


of Mishawaka, Ind. 











¥Y COLAC. 


Meu HIGH-IMPACT THERMOPLASTIC RESIN 


. « « impact resistance at low temperatures! 


, a THE PERFECT RESIN FOR THE 
CYCOLAC is tough and non-brittle over an ainas ds Aane. AAS 
extremely wide temperature range with THAT DEMANDS ..... 
* High Impact Strength 


outstanding impact resistance at low tempera- 


Lightweight 
tures. Dimensionally stable; lightweight — 


Dimensional Stability 


Specific Gravity — 1.01; bright colors and high 


Chemical Resistance 


gloss. Exceptional for sub-zero applications. Non-Corrosion 


Easy Machineability 


GET THE FACTS — Write TODAY for complete TECHNICAL LITERATURE 


4 Y X MARBON CHEMICAL 


AE RAE AL. Division of BORG-W ARNER 





Nw y» GARY, INDIANA 


MARBON CHEMICAL ... Precision Resins for Precision Made Products 
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ALLEN-BRADLEY STARTERS FOR LARGE A-C MOTORS ARE AS POPULAR AS 
THE BULLETIN 709 SIZE 1 FOR SMALL MOTORS 


Allen-Bradley manual and automatic starters for large squirrel- 

cage, slip-ring, and synchronous motors—both high and low 

voltage —have earned the same reputation for "Quality" for 
which the lower ratings are known. 
Every operating requirement can 
be satisfied, either with indi- 
vidual units or as sections of a 
multi-unit control center. 


Allen-Bradley high voltage starters are rated up to 1500 
hp with voltages ranging from 2000 to 4600 volts. The high 


voltage, synchronous motor starters are self-protecting a 
short circuits up to 250,000 kva Sr 


on 2501-4600 volts, 3 phase, ee 


60 cycles. Oil or air break 
switching available. Please write 
for the Handy Catalog. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


» 


A-B automatic autotrans- 
former, reduced voltage 
starter with cabinet open 
to show control panel, 





A B multi unit control cen 
ter with compartment 
doors open to show various 
types of motor controls. 


Left— Allen-Bradley 
Size 7 solenoid con 
tactor used in large 


solenoid starters. 


Below — Allen-Bradley 
Size 7 solenoid starter 
with overload relays in 
NEMA Type | general 
purpose, floor mounted 


enclosure 


'up to 300 hp, 220 v; 600 hp, 440-550 v. 


All starter manufacturers use the solenoid construction and double break, 


silver alloy contacts for their lower starter ratings, because experience has 
proved this construction superior to any other. Therefore, wouldn't this expe- 
rience repeat itself with the higher rated starters? 

Allen-Bradley has found this to be absolutely true. Its starters of high hp 
rating are regularly establishing new standards of starter performance. As 


you go from size to size, the operating characteristics remain the same— 
you get trouble-free, long-life performance. 
Standardize on Bulletin 709 solenoid starters—they are Tops in Quality! 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada — Allen-Bradley Canada Ltd., Galt, Ont. 


x 
bet 


x 
RN 


Bulletin 709 solenoid starters A a a CR B R AY L L3 Y 
shown here in Sizes O to 6 — all 
equipped with accurate and relicble 
overload relays. J 

4 he 
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Put Two More Draftsmen 
Space Now Occupied by Four! 


Yet Give Each Man More 
Efficient, Comfortable Working Room . . . 


/ 


fm ~- 


i 


"T I~ æ . — a d 
with Hamilton Auto-Shift Tables — from Bruning! 


Save Space — Get 3077, More Use from Present Area. The same floor space 
(about 250 square feet) taken up by four boards with separate reference 


* 
desks will easily accommodate six Auto-Shifts. Auto-Shift combines a Only Auto-Shift Offers You These 
board and reference desk in one compact unit. The draftsman uses the . 
board of one table while utilizing the leone reference surface and drawers 3 Big Advantages! 
of the table behind him. This dual utility saves you space for other i P 
advantageous use or lets you put more draftsmen to work in your Only Auto-Shift offers instan- 
present space, taneous, positive adjustment of 
Eliminate Waste Motion — Save Man Hours. Auto-Shift eliminates needless slope. 
detours for reference material and supplies. The draftsman merely 


turns on his stool and pulls forward the reference surface of the Auto- Only Auto - Shift provides in- 
S Table be € o eaches o one of its co enie ; loc ^ e 2 
Shift Table behind him, or reaches int n f its conveniently located stantaneous height adjustment, 


drawers for whatever materials and tools he needs. drat h d 
- : ets draftsman switch standin 
Reduce Draftsman Fatigue—Boost Productivity. Auto-Shift provides fast, 3 g 


easy board adjustment—lets the draftsman change working position or sitting positions, quickly and 


Often for greater comfort and efficiency. Convenient foot release frees easily. 
top for height adjustment. Hand release permits qui k, easy slope adjust- 


ment—slight fingertip pressure sets counterbalanced top at any desired Only Auto-Shift lets draftsman 
angle. Draftsman can reach any part of the board without strain whether 


seated or standing, work on any part of the board 


Mail coupon below for detailed information on the important savings without leaving his seat. 
offered you by Auto-Shift. 


Ask your Bruning representative for information about the 
Bruning- Hamilton free analysis and planning service for improving 
your dfafting operation — or use coupon at right. No obligation. Charles Bruning Company, Inc. 


4700 Montrose Avenue Chicago 41, Illinois Dept. 34-0 


"| Please send me information on Hamilton Auto-Shift Tabl 


Send me information on the Bruning-Hamilton free analysis and planning 
service 
Name d 


Americo's Leoding Supplier of Engineering and Drofting Equipment Company 
Address 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois City 
in Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont. 
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Base mounted, Base mounted, 
vertical horizontal 


Close-coupled, 
vertically mounted 


Close-coupled, Tank wall mounted 


horizontally mounted 


Makes Easier Designing for You 


OU CAN SOLVE MANY DIFFICULT ARRANGE- 

MENT problems easily by standardizing 
on Allis-Chalmers pumps. You get a sin- 
gle set of operating characteristics in four 
different models which can be installed six 
different ways. 


Choose the pump for exactly the perform- 
ance characteristics you need; then use the 
drive and mounting method best suited to 


For literature on Allis-Chalmers 
FHP pumps, ask for bulletins 
52B7529 and 52B6691 . . . Elec- 
trifugal pumps, Bulletin 52B6083 
. . . Vertically Mounted pumps, 
Bulletin 52B6975. Write Allis- 
Chalmers, Milwaukee 1, Wisconsin. 


your application. Design problems are sim- 
plified . . . designing costs and time reduced. 


Engineering Assistance 


Your Allis-Chalmers representative is an ex- 
perienced, highly qualified specialist who will 
give you full cooperation every step of the 
way from drawing board to finished product. 
Sometimes he can make valuable suggestions 
which will result in a simpler, more effective 
product. Next time you have a pump prob- 
lem, call your Allis-Chalmers District Office or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-4599 


Electrifugal is on Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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Submerged mounted 





TO REPLACE A RIVET Rollpin’s spring 

action firmly fastened radio transformer 
laminations in place and did two things a 
rivet couldn't do—aligned the laminations 
and compensated for minor hole variations. 


Where can you use this 
simple fastener? 


If you use locating dowels, hinge pins, rivets, set screws 
—or straight, knurled, tapered or cotter type pins, Rollpin 
offers the opportunity of a better method that can cut 
assembly and maintenance costs. This slotted tubular steel 
pin with chamfered ends eliminates special machining, 
tapping, and the need for precision tolerances. Driven into 
a hole drilled to normal production standards, it locks 

securely in place, yet can 

readily be drifted out and 


reused whenever necessary. 


b 


TO REPLACE A STOP PIN 
Rollpin’s self-locking action elimi 
nated staking or peening opera- 
tions required to retain a straight 
solid pin. 


3 Better Methods 
with ROLLPIN 


TO REPLACE A SET SCREW on 
automobile brake handle, Rollpin 
is self-retained in the hand grip 
but can easily be driven into over 
drilled hole in shaft to free han- 
dle, then removed and used 
again 


TO REPLACE A DRIVING PIN for a flexible drive shaft on a washing 
machine, Rollpin cut assembly costs by eliminating precision drilling 


and reaming 


— — ^ MAIL COUPON FOR DESIGN INFORMATION ^ 


Elastic Stop Nut Corporation of America 


Dept. R37-32 


2330 Vauxhall Road, Union, N. J. 


Please send the following free fastener information: 


[] Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 


ELASTIC STOP NUT CORPORATION | ces 
OF AMERICA ties 


* — Fm 
ag IN Street 
TRADEMARK i » 
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-little 
Springs 


-simple springs - 
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Get custom-made performance 
and volume prices 


with American Quality Springs 


OME OF OUR BEST CUSTOMERS still find it hard 
S to believe that American Steel & Wire can 
turn out such an incredible variety of springs: 
we make extension springs, compression springs, 
torsion springs, motor springs, flat spiral springs, 
flat springs, and wire forms with an endless 
variety of end formations. Cold wound and 
heat treated. 

Materials? Carbon steel wire, hard drawn, oil 
tempered and annealed, music wire, chrome- 
vanadium wire, Stainless Steel, monel, phos- 
phor bronze, brass or just about any other 
spring metal you can name. 

Finishes? Springs can be supplied ground, 
polished, shot blasted, ball blasted; coated with 
japan, lacquer, zinc, cadmium, copper, nickel or 
just about any other material that can possibly 
be applied. 

American Steel & Wire can supply completely 
fabricated spring assemblies, too. A complete 
assembly department can produce, at low cost, 
such items as parking brake assemblies. 

Take advantage of our complete spring en- 
gineering design service, this great range of 
varieties; get rapid delivery and low prices— 
with American Quality Springs. Just call your 
nearest AS&W salesman. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 


UNITED ee ee eS er 
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Output up...costs down in plant operating eight presses with Ductile Cast 
Iron dies, shafts, gears, drums, shoes and the like. State Foundry and 
Machine Co., Cedar Grove, Wisc., licensed by Inco to produce Ductile Cast 
Iron, turns out replacements that far outlast previously used materials. 


Breakage problem solved. Ductile Cast Iron used 
on all 8 presses for backshafts. 5’ long and 6” 
at widest diameter, with 1” air hole in center 
bore, Ductile Iron units need no 8-hour replace- 
ment jobs every two months. 


Longer life comes from strength and toughness 
of Ductile Cast Iron. Yet you can readily ma- 
chine the fine-grained, wear-resistant Ductile 
Cast Iron used for this heavy-duty crankshaft. 


Still good after stamping 875,000 blanks (left) 
into cases (right). This Ductile Cast Iron die, 
oil quenched from 1750°F, and stress-relieved at 


Slo P develops 55-58 Rockwell C. 


Engineers extend life of press parts... 
up to 18 times with Ductile Cast Iron 


IMPRESSIVE RECORDS come from eight 3. 
135-ton pressesthat stamp out 20-mm 
cartridge cases. 


Where gray iron 


1. Where tool steel dies averaged 
forty to sixty thousand cases... 


Other advantages 


brake drums 

lasted six months maximum... 
Ductile Cast Iron replacements 
still operate after 18 months. 


labor ... a factor to consider in 
selecting material for almost any ap- 
plication. 

Now replacing more costly mate- 
rials in many fields, Ductile Cast Iron 
behaves better in the shop as well as 


875,000 cases are now punched 
out by Ductile Cast Iron dies. 


2. Where steel backshafts support- 
ing 3000-pound clutch assemblies 
failed in about two months 


Cast Iron backshafts 
so far served 10 months. 


Ductile 
have 


As press parts of cast iron and 
steel wore out or broke, Ductile Cast 
Iron replacements took over. That 
reduced downtime, production costs 
and maintenance, too. 

Despite its high wear resistance, 
Ductile Cast Iron is easy to machine. 
This advantage saves both time and 


em) ductile iron... the cast iron that can be twisted and bent 


on the job. Get the full story of this 
economical iron. It’s several times 
stronger than gray cast iron and up 
to 12 times tougher. Send for a copy 
of “DucTILE IRON, The Cast Iron 
THAT CAN BE BENT!” It’s filled with 
helpful data. Write for your copy 
now. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street, New York5, N.Y. 
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Looking for really cold-resistant rubber? General Electric’s 
Class 500 silicone rubber offers flexibility down to 150 F below 
zero! Unmatched in low-temperature serviceability by any 
known elastomer, it has become standard in the aircraft in- 
dustry for seals and gaskets around airframe openings. With Outstanding |! — 
essentially the same flexibility at minus 90 F as at room tem- resistance to resistance to 
perature, it greatly simplifies your design problems. — — 


temperatures set 
Where can YOU use G-E silicone rubber? 
There’s a kind for almost every requirement, classified accord- 
ing to dominant property for easy selection and specification. ; > 
For example: Class 300 offers the best recovery after compres- Dielectric Unequalied 
e e e one strength resistance to 
sion of any known rubber! Class 700 provides serviceability stable at high ` aging, ozone, 
up to 600 F! Which class is best for you? temperatures i weathering 


e 1 
ee send today for a w-—. SILICONE PRODUCTS DEPARTMENT Section 61-2D. 
NEW, REVISED e A A GENERAL ELECTRIC COMPANY Waterford, New York 


“LIGHTNING SELECTOR”! ! 5 = Please send me, at no obligation, technical data on 
3c 4 G-E silicone rubber, including a newly revised 
See your ‘Sweet's Product Design File (&) for detail " “Lightning Selector" and up-to-date list of fabricators 


Progress /s Our Most Important Product Name Ez — Position 


Firm 


GENERAL GB ELECTRIC] = 


City a 5 ‘ __.Zone__ State 


IM" CANADA: MAIL TO CANADIAN GENERAL ELECTRIC COMPANY. LTO... TORONTO 
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THE TRAILMOBILE SHIFTABLE TANDEM—Truckers often lose time and 
money in shifting trailer cargo, changing tractors, or cutting pay- 
load to meet legal axle-weight re quirements. Now, however, they 
can balance any load in just five minutes by moving the Shiftable 
Tandem Axle Assembly made by Trailmobile Inc., Cincinnati, 
Ohio. The axle assembly slides forward or backward, as needed, 
along a stainless steel rail on four shoes of wrought Everdur. It 
can move 66 inches and be locked at 3-inch intervals by locking 
rods through holes in the rail, 


EVERDUR CAN TAKE THE LOADS AND SPLASH —On« of the shoes of 
wrought Everdur installed in the Shiftable Tandem frame. An 
Alemite fitting in center hole and oil grooves provide lubrication 


Ihe Everdur 


l 


shoes carry normal tandem loads of 32,000 pounds 


y and night, and slide freely under this pressure. Resistance 


to corrosion is another reason why Everdur was selected, for un- 


like the 
splash of varied mixtures 

Wherever metal must resist corrosion, be strong and tough, 
ind be ava le in ton 
Anaconda’s family of copper-silicon alloys. The 
Company, Waterbury 20, Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont *Reg. t Pat. Off 


EVERDUR 


trailers car the Everdur shoes are exposed to road 


s easily fabricated, consider Everdur, 
American Brass 


HOW WROUGHT EVERDUR CUT MATERIAL COSTS —Trailmobile first 
tried high-tin bronze castings for the shoes on which the assemb ly 
slides. But rejects for porosity and warpage in the thin cast section 
were a. ostly prob yle m ind all surfaces h id to be finish mac hine d. 
The wrought Everdur bar stock suggested by Anaconda's techni- 
cal experts has surfaces satisfactory as delivered—ready for drill- 


ng holes ( shown above) 


HOW WROUGHT EVERDUR CUT LABOR COSTS 


Che castings formerly 
used were not uniform. Hard spots made surface machining diffi- 


cult and expensive. The entiri operation was unnecessary with 
wrought Everdur bar stock labor cost by about 50 


Above holes for screw fastenings 


r€ dui Ing 


per cent Countersinking 


Though tough and 


eraur 18 uniform and pose s no spe cl il problems 


WROUGHT EVERDUR IS READILY MACHINABLE 
dense wrought I | 


in machinin Oil grooves are shown being milled in the shoes. 


9 COPPER - ALLOY 
ANACONDA C ER - SILICON OYS 
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How to Keep Blood From Freezing 





No. 1 of a: a series 


The problem was one of providing 
warning if blood under refrigeration 
was subjected to temperatures below 
32°F or above 48°F. Here’s how 
Fenwal Thermoswitch units solved it. 

Fenwal Thermoswitch units were 
connected in parallel series. 
lar type #17000, which opens on 
temperature rise, closes when the 
temperature falls to its setting of 
32°F. The inverse type Fenwal 
Thermoswitch unit, which closes on 
temperature rise, closes when the 
temperature rises to its setting of 
48°F. Between 32°F and 48°F, both 
Thermoswitch units are open so that 
no alarm is given. 


How Fenwal 
Thermoswitch® Units Operate 


In Thermoswitch thermostats the 
activating control element is the 
metal shell which encases the contact 
elements. Changes in temperature 
cause the shell to expand or contract 
instantaneously. This exerts either 
tension or compression on the struts, 
causing the contacts to make or 
break a circuit. Control in the Fenwal 
Thermoswitch units is calibrated at a 
given shell temperature by turning 
the adjusting screw until contacts op- 
erate. 

Fenwal Thermoswitch Controls are 
constructed as either tension or com- 
pression operated with regular or in- 
verse contact arrangements. 


The regu- 


REGULAR 


COMPRESSION OPERATED 


CONTROLS TEMPERATURES . . . PRECISELY 
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NWAL THERMOSWITCH UNITS are installed in this 
€ nt blood from freezing. Compact 
enw: al units are easily adjustable, highly résistant 

to shock and bration and are totally enclosed 
gainst dust and dirt 

Tension operated units may be 

subjected to momentary tempera- 
ture exposure of 100°F above their 
set point. They also may be subjected 
to any temperature below their set 


ALARM LIGHT 


(CLOSED ABOVE 48°F) 


IIO VA C+ SOURCE 


point without danger. Tension op- 
erated Fenwal Thermoswitch units 
may be set below 0°F but compres- 
sion operated units are recommended 
if rapid temperature changes in ex- 
cess of 100°F or extreme temperature 
overshoots are to be encountered. 
The Fenwal Thermoswitch Con- 
trol is constructed with two silver 
contacts mounted on, but electrically 
insulated from, curved nickel-iron 
struts of low expansion coefficient. 
This element assembly is then 
mounted under tension or compres- 


Show ing the broad application range of. Fe nwal « ( ‘ontrols 








sion in a seamless drawn brass or 
stainless steel tube. The amount of 
tension or compression is variable, 
depending on the position of the ad- 
justing sleeve and the temperature 
of the shell. 

Fenwal compression operated units 
may be exposed to a temperature of 
— 100°F indefinitely, and to tempera- 
tures 400°F above their set tempera- 
tures for short periods of time. 


Proved Applications 


Fenwal Sales Representatives and 
Engineers have saved time, trouble 
and money in all types of plants and 
laboratories by solving 
temperature control and detection 
problems. Fenwal Thermoswitch 
units are controlling processes that 
involve liquids, gases and solids. 

Put Fenwal’s vast reservoir of 
technical know-how to work for you. 
Chances are your problem has al- 
ready been met and mastered by 
Fenwal engineers. 

Write for new Catalog No. 


thousands of 


500 for 


details and complete p: roduet listings 
h 


on Fenwal Thermoswitch Thermal 
Controls, including units discussed 
above, Midget and Miniature ver- 
sions of these, Snap-Action Controls, 
and Indicator Controllers. 


FENWAL INCORPORATED 
23 Pleasant Street 


Ashland, Ma 


Please send me yo 
Catalog No. 500 


lem is: 


Name 
Addre SS 


City 





See what adhesives are doing today ! 


WHEN THIS MAN SQUEEZES THE TRIGGER, HE CUTS PRODUCTION COSTS. HIS SPRAY GUN IS LOADED WITH A MODERN ADHESIVE BY 3M. 


Triggerman for the comptroller 


This worker shoots it out with his 
company’s manufacturing costs every 
day. The 3M adhesive in his spray 
gun creates a structural sandwich 
that’s inexpensive, featherweight and 
strong. Naturally this adhesive is a 
comptroller’s favorite. 


3M adhesives like EC-1357 and EC- 
1177 bond a honeycomb paper core 


T 


tl a ADHESIVES AND COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 


MICH. e GENERA 


417 PIQUETTE AVE.. DET 


F "SCOTCH" BRANO 


. "3M" 


ABRAS 


between thin metal skins. They pro- 
duce rigid, more durable units from 
such light materials because they're 
tougher, more flexible. Many indus- 
tries benefit: building, furniture, air- 
craft, railroad equipment and others. 


These 3M adhesives are specially de- 
signed for this sandwich construction, 
thoroughly tested. They apply fast 


OFFIC b 
PRESSURE E TAPES . “SCOTCH 


VE PAPER ANO CLOTH . HE 


and easily, like the hundreds of varied 
3M adhesives for other uses. 


SEE WHAT ADHESIVES CAN DO FOR YOU! 


If you face a manufacturing problem, 
3M research may hold the answer. 
Consult your 3M Field Engineer. For 
more information or litera- [proouctor 
ture write: 3M, Dept. 43, 417 


Piquette, Detroit 2, Mich. (RESEARCH 


O 


COTCHLITE 
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New Waldes Truarc locking-prong ring functions 
as spring, shoulder, fastener... and STAYS PUT! 


**Lzsdistance from outer groove wall 
to face of retained part. 


Above assembly shows how 2 Waldes Truarc Locking-Prong Rings 
(Series 5139) replaced 6 parts... eliminated threading operation... WALDES TRUARC LOCKING-PRONG RING (Series 5139) 


and need for skilled labor. U. S. Pat. Pending 


RING DIMENSIONS average GROOVE DIMENSIONS resilient 


ultimat aa end play 
s" El ETE EET SETZT | i 


+ .002 § .340 | +.010 {= 010 [.165 | + .005 086 | | 2.004 +.010 | .010 | + .0013 082 | +.0015 035 | .045 
mi —— ma ——— + + 
-156 | + -003 380 | +.010 330 | f= 010 | .184 T + .005 | 108 T = -004 055 |+ -.010 | .010 + .0013 + .002 | J 035 | .045 


388 3.003 | 445 | 010 [.390 | | +.010 | .213 | +.005 130 | ‘+.005 | 060 |+.010 | 015 | +.0018] 900 }-124 | + 002] .068 | 045 | 055 
25 [250 JE 103 [ 581 | +.010 | 500 | + 010 | 280 | +.005 | 172 | +.005 | 070 | +.010 | 015 | 3.0015 t i 050 | .065 
312 | +.003 620 | +.010 | .360 | +.005 | 234 | + 005 | 095 |+.010] 018 +001 T1300 


———Ó 1 1 DA 
.375 | +.003 740 | +.010 | .427 | +.005 | .280 | +.005 | 130 | +.010 | .020 [| = 1900 
438 | +.003 J 960 | + 820 | +.020 [.475 | +.010 | .327 | +.010 | 130 | +.010 | .o20| + E 


080 | .095 
090 | .115 
095 | .120 


Additional Sizes Under Development # Production dies not available as of date of printing tApplies to unplated rings only *Recommended safety factor —3 to 4 


The Waldes Truarc Locking-Prong Retaining Ring is a new, designed to improve your product. 
low cost, radially applied fastener which can be locked positively 
in its groove and used as a shoulder against rotating parts. It is 
primarily intended for use in the automotive, electronic and aero- 
nautical industries, 


..to save you material, machin- 
ing and labor costs. They’re quick and easy to assemble and dis- 
assemble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


This radially applied ring locks positively in its grooves b i 

y app 9 P "S , 36 functionally different types...as mony as 97 different sizes 
means of two prongs at the open end. Because of its high thrust- 1 ^ iuit e e 
ined capacity tho Vubfse rome lodiupiveny Bip cip bb md within a type...5 metal specifications and 14 different finishes. 
en 6 dissi ented cnius orth. Sty Ritual canting’ ca, Truarc rings are available from 90 stocking points throughout the 
: 9 dip Pagi 5 U. S. A. and Canada. 
vides for end-play take-up in the assembly and makes less critical 


the tolerances required for the parts being fastened. Since it serves More than 30 engineering-minded factory representatives and 
as a spring as well as a shoulder, this ring eliminates the need for 700 field men are available to you on call. Send us your blueprints 
springs, washers, and other accessory fastening devices. today...let our Truarc engineers help you solve design, assembly 
Whatever you make, there’s a Waldes Truarc Retaining Ring and production problems...without obligation. 


SEND FOR FREE SAMPLES £ 
Waldes Kohinoor, Inc., 47-16 Austel Place, LI.C. T, M.Y. 


WALDES (CD Please send me sample Locking-Prong be. 


(please specify shaft si 


(CD Please send me supplement No. 1 a brings 
Truarc Catalog RR 9-52 up to date. 
Ul (Please print) 

Business Address 


=f RETAINING RINGS enna ar itr 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2 491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 


Product Engineering — March, 1956 45 





specify 


MALLORY 


It pays to be particular about the motor starting capacitors 
you select for your air conditioners, washers and other 
appliances. For this is strenuous service, where humidity, 
vibration, high temperatures and severe starting cycles place 
a heavy burden on this vital component. 


Mallory AC motor starting capacitors are designed to give 
the best in performance. The series wound construction used 
on Mallory ratings above 165 volts reduces electrical stress 
. provides long life at high voltage. Their plastic case 
pioneered by Mallory... effectively protects against the 
effects of humidity, and affords improved heat dissipation. 


l'hrough exclusive manufacturing techniques. Mallory motor 
starting capacitors are made to closer tolerances than indus- 
try standards demand... to assure vou of maximum torque 
and uniform cut-out timing for vour motor. New spring 
steel mounting brackets afford quick, simple mounting either 
on or off the motor. 


Mallory research has been responsible for notable improve- 
ments in length of life, size reduction and economical mount- 
ing methods—resulting in capacitors of maximum value 
and dependability. For technical facts, write or call us today. 


Expect more...Get more from MALLORY 


Serving Industry with These Products: P.R.MALLORY & CO. Inc 
Electromechanical — Resistors è Switches è Television Tuners è Vibrators 
Electrochemical — Capacitors è Rectifiers è Mercury Batteries : t 


Metallurgical — Contacts e Special Metals and Ceramics e Welding Materials 
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Curves show apparent coefficient of friction of cork facing 
on flat steel plate 7%. O.D.x 6% LD., with 1/16 ra 
dial slots dividing plate and facing into six equal segments. —}—— 
Plate was run in type "A" transmission fluid at 200 F. 


,45 
Jae 





efficient of friction 





i 


parent i 


ap 


F'1119|1113599 | | |499 | | | aoe), | | N09 | | | i T | 1600 1800 


lineal speed at average diameter feet per minute 


cork clutch facings: 


How a slotted plate affects engagement characteristics 


One of the unique ids intages of cork-compound friction materials in 
wet clutches is that relatively simple changes in plate design allow th« 
designer to control and manipulat« the oil film and thus produci the 


desired engagement characteristics 
Armstrong 
One alternative in plate design, for example, is the use of radial slots 


in the cork facing and the flat steel plate to which it is bonded. The slots Dens 
appart ntlv set up à kind of "squet gee” action that wipes away the s pa 
rating film of oil, thus shortening the engagement period even at low en 
gagement pressures, The result is that the apparent frictional coefficients 


of the material is shown in the chart above—can be made to fall within 


NEW 16-PAGE BOOKLET 


a relatively narrow range. Without these slots, the presence of the oil 


film will create an apparent coefficient of friction of extremely low value FOR MORE INFORMATION on the 


I 


, j 
at low unit pressures esign versatility f cork-compound 


] 


friction materials end for a í á n 


Still other engagement characteristics may be obtained by using a 


our new booklet Armstrong Resilient 


cork facing on a w ived steel plate on an ordinary flat steel plate or by Friction Materials Hs fre to in 


varying engagement pressures Additional detailed information on this dustrial users W rif, te Armstrong 


subject along with many helpful charts and graphs—is contained in Cork Company Industrial Division 


the new 16-page booklet offered at the right. 7203 Irvin Street. Lancaste Penna 


Armstrong FRICTION MATERIALS 


«used wherever performance counts 
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efficient, long-wearing seals produced at 


reasonable cost with compatible 
GRAPHITAR, and 


GRAMIX, PARTS 






GRAPHITAR is not only a high-quality seal ma- properties and its guaranteed continuing inertness 



















terial, but when produced in volume, an economical to all known detergents. The long life of the SGU 
one as well. In low-pressure applications where seal is further assured with a GRAMIX Grade 263 
mechanical seals have heretofore been too expen- nickel-bronze seal-seat. GRAMIX Grade 263 is 


sive, the Gits Bros. SGU stock shaft seal, using 
GRAPHITAR wearing and sealing elements, is 
finding wide use. Cost of the GRAPHITAR seal 
rings is reasonable enough to make the SGU 


also corrosion resistant to detergents and the wear 
and sealing-in characteristics are especially com- 
patible with those of GRAPHITAR. As a result, 





practical in such high-volume products as washing the Gits SGU shaft seal combines economy with 
machines, garbage disposal units, and pumps. Per- very efficient operation, and is manufactured in 
formance is excellent, due to GRAPHITAR'S low standard sizes '4" thru 2" and in shaft increments 
friction, high strength, durability, self-lubricating of ^". 


SGU Seal Performance Data: 


Sealed Liquids 


Soaps, Greases, Animal Fats, Strong Detergents 
Continuous 
Intermittent 
Lubrication 


Soaps, Greases, Animal Fats, Strong Detergents and 


Normal. fa sa .... 10 to 15 psi 


Maximum e ea dc ...35 to 40 psi water splash lubrication 





THE UNITED STATES 


209 


Product Engineering — March, 1956 


new high performance 
seals withstand extremes of 
speed, heat, pressure... 


use GRAPHITAR 
SEAL RINGS 


The Gits Bros. style HH stock shaft seal has been chemicals or acids . . . even very corrosive ones. 


designed for use in aircraft accessories and in GRAPHITAR possesses excellent sealing quali- 
8g q 


other equipment where maximum performance is ties, a low coefficient of friction, a long wear life, 


demanded. This seal meets minimal space re- 
quirements, and, due to its GRAPHITAR seal 
ring, can perform under extremes of temperature, 
pressure, and seal face surface speed. GRAPHI- 
TAR, being an inert carbon-graphite material, is 
relatively unaffected by such extreme operating 


conditions, and is likewise unaffected by most 


and is in addition self-lubricating. These proper- 
ties assure the HH seal of efficient operation with 
a minimum of maintenance . . . very important in 
such end uses as jet aircraft, reciprocating ac- 
cessory units, and hydraulic pumps. Gits Bros. 


manufacture these seals in standard sizes V" thru 


4” and in shaft increments of e”. 


Sealed Liquids 
Aircraft fuels and oils 


HH SEAL 20,000 feet per min. 


Performance 
Data: 


Temperatures. ... .400 F. maximum 


Lubrication 


Pressures Mists, vapors, full fluid 


Ose 


1000 psi maximum 


VERSATILE GRAPHITAR seals, bearing, vanes, piston liners, and many 
other parts show improved characteristics. GRAPHITAR parts are 
made from carbongraphite powders compacted in dies under great 
pressure and furnaced at temperatures near 4500°F. They can be rela- 
tively complicated in shape, and are ground to tolerances as close as 
.0005". GRAPHITAR is lightweight, strong, and durable, chemically 
inert, and virtually unaffected by extremes of speed, pressure, or tem- 
perature. It can be operated dry, or where water, steam or another 
fluid are the only lubricants. Write today for our illustrated 64-page 
GRAPHITAR catalog. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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CLEANER, BRIGHTER CHASE’ SHEETS 


speed production, 
cut costs! 


“Ready for production” is the way 
you receive Chase brass and copper 
sheet and strip. That means surfaces 
are smooth and bright — free from 


grease, dirt and oxide coating. 


You'll get trouble-free production, 
whether you stamp, spin, punch or 
draw Chase sheet and strip. In fact, 
you can often combine forming 
processes, without intermediate 


annealing. 


For your next order, call your 
Chase wholesaler or the nearest 
Chase warehouse for a shipment 
from stock—or to get a mill-size 


order started. 


The Nation’s Headquarters for Brass & Copper 
Atlanta «© «Baltimore œ Boston > Charlotte e Chicago œ Cincinnati © Cleveland © Dallas * Denver © Detroit ©  GrandRapids © Houston © Indianapolis © Kansas City, Mo. 
Los Angeles + Milwaukee © Minneapolis © Newark © New Orleans © New York © Philadelphia © Pittsburgh © Providence © Rochester e St.Louis © Sanfrancisco © Seattle © Waterbury 
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for the products you design 


for 

EJ 
wire 

* 
plastios 

*» 


metal stampings 
* 


i " i dace electronic parts 
Designers find Sylvania Parts Division unusually helpful 


in producing parts for the products they design. 

The reason? Sylvania offers unique four-way service, made 
possible by complete facilities for cold-drawn wire, custom- 
molded plastics, metal stampings, and electronic parts. 


At Sylvania the emphasis is on ‘“‘custom tailoring” these 
facilities to meet your particular needs. 


For more information on Sylvania’s “‘one-source supply,” 
write for the new ‘Portfolio of 4-way service to designers." 
Address Dept. C338. 


Gf, o EL. 
f ylvania tnevtles you 


to call on the 


PARTS 


DIVISION CEP TP y "T Parts — for 
= 5 tg ry consultation at any time 


without obligation 


metal special molded electronic 
stamping wire plastic parts 


X SYLVANIA ELECTRIC Propucts Inc 
1740 Broadway, New York 19, N. Y 
P In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., Montreal 
LIGHTING - RADIO * ELECTRONICS * TELEVISION * ATOMIC ENERGY 
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P 


semblies to aircraft quality 
standards in custom or production 


quantities 


Rotary Actuator 
developed by Vard. 
Employs a 6 stage 


Alternator — Generator 
drive gear box 
manufactured by Vard 

d Rated at 100 hp at 
4000 rpm. 


planetary gear system 
to obtain a reduction 


of 15,200 to 1. 


* Planetary 
Gear Sets 


SESS SSESSSSSSSSSESESESSESESSHESSEHS SHEESH SSESSESESEHESSESESESEEEE 


* Constant 
Acceleration 
Gears 


* Zerol Bevel Gear 


Gear Train unit which Doub!e Enveloping Worm 


employs a worm gear Gear Box which utilizes a 


and mitre bevel gears. worm that is ground after 


the hardening process (Re 60) 


resulting in zero backlash. 


`e Hardened ond 
Ground Dovble 
Enveloping 
Worms and 
Worm Geors 


. 
^ 
. 
c 
- 
. 
* 
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t 
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t 
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- 
t 
t 
o 
t 
. 
. 
. 


or Vard Hardened ond Ground Doubl« 


ping Worm and Worm Gear brochure 


07 available s the Vard 
s broc re Bulletin 1003 
ent Sal« Engineer: 


York City * Dayton, Ohic 


"T EA nator * Wich ta 


2981 East Colorado Street 
Pasadena 8, California 
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WARD--FIRST IN MECHANICAL ACTUATION 


s 


*** FLAP DRIVE 
n MECHANISMS 


The facilities of the Vard company ~ "^ * MECHANISMS M 
are geared to the quality i 
requirements dictated by 

aircraft standards. 

Production 

ground ballscrews 

are manufactured with 

equipment and methods developed 

by Vard specifically for . | * I - *** FIN FOLDING 


MECHANISMS 


A laeti "VOU"... LANDING GEAR 
close tolerance airborne applications. A ees 


4$ * 
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Vard engineers will analyze your 

ballscrew requirements to determine the advisability 
of single or multiple ball circuits. Either of 

these options may utilize ali load balls or alternate load 
and spacer balls. 


You may be sure that the combination 
indicated by our analysis will best 
meet your needs and will be produced 


by the finest facilities available, 
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It is possible that one Mg m 

or more of the many types is. 

of ballscrews now in production 5 oe? 

at Vard can satisfy your ww 

immediate needs. °° 

RESIDENT SALES ENGINEERS: 

New York City 
Dayton, Ohio 
Seattle, Washington 
Wichita, Kansas 
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2981 East Colorado Street 
Pasadena 8, California 
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a family of 
door fasteners 


with 


BIG ADV 





LARGE MED. SMALL 


Get the complete story of Southco Pawl 
Fastener advantages. Write today for your 
copy of the Southco Fastener Handbook. 

Southco Division, South Chester Corporation, 


236 Industrial Highway, Lester, Pa. 
©1955 
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FASTENERS 





ACCOMMODATES VARIATIONS IN FRAME 
THICKNESS UP TO 1/2 INCH 


NTAGE 


| GRIP PRESSURE . . . AS LIGHT OR 
AS TIGHT AS REQUIRED 


didi 














| ... % turn closes, additional turning tightens | 


| PRE-ASSEMBLED, QUICKLY INSTALLED | 


I— ... just drill 3 holes, 
apply 2 rivets 
or bolts 





| 


| TWO STYLES, THREE BASIC SIZES... 
| 
PROTRUDING HEAD FLUSH HEAD 





\ f A 


A 
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PAWL - SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 





PRINCIPALI CUYIT'BES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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[3U varves For BUG Joss 


New Series 


RECO 


L 


A 


HYD 


HOLLOW-P 


CONTROL 
25-50-100 9g 


Reversible operating positions 
Automatic spring-return or detent- for relief valve ond plungers. 
hold control of plunger position. 
Alternate port connections for 


high-pressure ond tonk lines. 


Pressure line extension for 
additional hydraulic opera- 
lions. 


Hollow-Plunges design 
plungers, built-in checks for 
load control. 

Any combination, one to 

three plungers, for various 

cylinder and fluid motor 

control circuits. 


CKO Power for BIG MACHINES 


Built-in Checks to prevent load drop while shifting plungers . . . 
Improved Throttling for accurate control . . . Complete Hydraulic 
Balance of all plunger areas .. . this is the BIG NEWS in these new 
HYDRECO Valves for builders of BIG Machines. HYDRECO Hollow- 
Plunger Valves give hair-line control at all times, and, of vital 
importance with large machines handling heavy loads, there is no 
load drop when operating positions are changed — no sag, even 
when power is cut off! 


All ports machined for SAE 

Flanged Connections. 
All valve plunger areas com- 
pletely balanced hydrauli- 
colly. 


Integral, adjustable dif- 
ferential-type relief valve. 


These new HYDRECO Valves make single-acting or double-acting 


control readily available and provide control for Fluid Motors or 

for four-position float operation. Relief Valve adjustment and levers 

can be installed on either side of the Valve. 

Member NFPA " "7 for complete information 
on the new HYDRECO Control 
Valves and companion Hydraulic 
Pumps for your BIG JOBS. 

KALAMAZOO nivision 

THE NEW YORK AIR BRAKE COMPANY 

9012 E. MICHIGAN KALAMAZOO - 

INTERNATIONAL 


90 WEST ST., 


MICH. 


SALES OFFICE, NEW YORK 6, MN Y. 
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| Name . — 
| Company. a " 
| Address. 


Fluid Power Speeds 
Turnpike Construction 


CEILING ON CONSTRUCTION 
EQUIPMENT SIZES LIFTED 


Modern turnpike construction calls for moving 
mountains or filling valleys . . . fast, and at 
lowest cost. To solve this problem, designers 
of construction equipment are creating ma- 
chines that are bigger, faster and easier to 
handle than was believed possible only a few 
years ago. With every increase in size, weight 
and load the problems of operation and con- 
trol multiply and exceed the ability of con 
ventional hydraulic components to handle 
the job 


Engineers of The New York Air Brake Com 
pany faced this challenge and provided the 
answer . a completely new line of high 
capacity Gear Pumps and Valves. Today, de- 
sign engineers can confidently employ circuits 
requiring up to 100 gpm and 1500 psi; thus 
lifting the ceiling on size, speed and capacity 
AND at realistic cost! 


One of these big, new machines is the Euclid 
Model S-18 Overhung Scraper built by Euclid 
Division, General Motors Corporation, shown 
here. On this unit, Euclid engineers have 
specified big HYDRECO Pumps for fluid power 
and Series V28 HYDRECO Valves for control 
of scraper operations. A small HYDRECO 
Pump powers the hydraulic steering circuit. 
As big as these machines are, HYDRECO Oil 
Power gives them real "finger-tip" control. 


The New York Air Brake Company also offers 
many other advanced type hydraulic com- 
ponents for designers of heavy-duty mobile 
equipment . . . DUDCO Dual-Vane Pumps to 
150 gpm and 2000 psi; DUDCO and HYDRECO 

luid Motors; HYDRECO Control Valves and 
Hydraulic Cylinders. 


promise 


industry loben T 
e 


for engi 
giving expe 


[KALAMAZOO Division 
| The New York Air Brake Company 
| 9012-3 E. Michigan 
| Kalamazoo, Michigan 
Gentlemen: 


| I would like more information on the new 
HYDRECO Control Valves for BIG Mobile 

| Equipment. [ ] Also details on HYDRECO 3600 
Series Pumps. [ ] 


Title 


| City —___Zone__Siate 
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Some typical parts 










produced from 


Haynes alloys 


<“ X o 
Custom Tailored to cut maintenance costs 


A llovs for Every W ‘ear Condition the corrosive action of acids, alkalies, and molten metals. 
Shaped to Your Specifications Erosion from steam or liquids, the softening effects of 


high-temperatures, seizing and galling from metal to 
















NES ¢ s are avail: > jn ¢ ide ré > ] » i 
Haynes alloys are available in a wide range of prop metal contact, are other severe conditions that can be 


erties. They can be supplied as castings, forgings, effectively controlled through the use of Haynes alloys. 


" i ee ee ee A i a i: i : 
stampings, or fabricated parts finished to close toler Send us a blueprint of one of your wearing parts and 


ances and with a mirror-like finish where required. tell us about the conditions under which the part must 


Seu mes alloys are extremely hard- reais 
Some Haynes alloys are extremely hard—to resist operate. We are sure we can supply you with a HAYNES 


severe abrasion. Some are tough and ductile, designed alloy part "custom tailored" to solve your problem. 


for use where mechanical shock or repeated stress cause 7 d 


ordinary metal parts to crack and splinter. Some resist Union Carbide and Carbon ( orporation. 


nA ds 


TRADE-/AARK 


4 RE. L O Y S 






HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


Mas 


General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago - Cleveland - Detroit - Houston * Los Angeles - New York + San Francisco + Tulsa 
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BUILD INTO YOUR PRODUCT | 
THE TROUBLE-FREE 
PERFORMANCE OF A 


MAXITORO 
floating dine~ 


CLUTCH 
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Here is an example of the simple, rugged, and compact installation possible 
with a MAXITORQ Double Clutch, with pulley-type driving cups, as the 
speed-change control between high and low-speed gears. Since MAXITORQ 
clutches, because of their exclusive design features, are always quick and 
positive in action while at the same time completely free in neutral, this type 
of installation has a well-proved record of performance to recommend it. 


Other types of MAXITORQ Floating Disc Clutches . . . single, double, 
and overload release . . . are available in a wide range of stock sizes to meet 
the needs of a great many installations. Our engineering department also 
stands ready to help you with special drive problems. Write or phone Dept. 

PE-3. The Carlyle Johnson Machine Company, Manchester, Conn. 


+ Zale MAXITORQ 


| d 
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Feature 


-TO THOSE WHO BUILD MACHINES 


witches have certain design features 
kles of any machine builder's heart. 
es in the panels below. 
od of approval 
plate on the 


Square D limit s 
that warm the coc 
You can spot the major on 
Equally important is the customer's n 
when he sees the time-proven name 
limit switches that help control his new machine. 
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OIL-TIGHT Instant visual inspection of Eleven contact arrangements 
mechanism through transpar- in one switch...and all you 
d to make the changes is à 


LIMIT SWITCH 
E ent plastic cover (optional). A nee 


tremendous time saver in mul- screwdriver! 


Class 9007 + Type T d 
i tiple switch installations. 


is available in 


This small precision limit switch is 
three forms — basic contact mechan 


OIL-TIGHT 
ing and surface mounting. Both flush and 


mounting switches are available with varying lengths 


71-4 LIMIT SWITCH 
L1 1j of roller arms and with rollers of different ty 1 
; a ) f ypes an 
[ | (lass 9007 , Type A sizes. Also push rod operated (shown above) and in 


ism, flush mount- 
surface 


single unit or duplex construction. 
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that Mean Plenty 


...AND TO THOSE WHO BUY THEM 


Just as you'd suspect, it's Square D's consistent 
ls most to the men 


performance and long life that appe 
who buy and maintain the machines. But there are 
other advantages, too, having to do with versatility, 
easier installation and simpler maintenance. Some of 


the more important ones are illustrated below. 
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Easy mounting and 


Simplified stocking because basic Continuously adjustable 
i 
interchangeability t 


switches and a wide variety of operating lever arms permit an 
lever arms are I ackaged separate- infinite number of adjustments! 
Up to 80 overtravel reduces 


ly. Moderate stock handles a mur 
arm breakage- side 1 


wiae v Ariety 


titude of combinations. 


— 
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Roller arms are available 
of designs 


ERE 
H 


in a wide range 


and lengths 
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New MONOBLOC 
lets you hook up 


WORTHINGTON 
MONOBLOC PUMP 


type GAFT, features rotary pump 
and close-coupled motor. It's just 
like the famous Worthington 
Monobloc centrifugal pump line 
except that coupling allows easy 
pump removal. 


How you can use dual intake and discharge openings 
HERE ARE EIGHT OF THE 28 POSSIBLE ARRANGEMENTS: 


1. Intake left. 2. Same as 1 with pump 3. Intake left. 4. Same as 3 with pump 
Discharge top right. direction reversed. Discharge right. direction reversed. 


5. Intake top left. 6. Same as 5 with pump 7. Intake top left. 8. Same as 7 with pump 
Discharge right. direction reversed. Discharge top right. direction reversed. 
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rotary pump 
piping 28 ways! 


This new Worthington Monobloc rotary pump is 
easy to design into compact new equipment or to 
adapt to existing layouts. 

Dual suction and discharge openings, reversible 
pump direction, and four pump flange positions on 
motor add up to 28 possible arrangements to simplify 
pipe layout. 

The Monobloc motor, on the new rotary, effects the 
same savings it has marked up for years on 
Worthington Monobloc centrifugal pumps. Fewer 
parts mean a more compact overall assembly that's 
easier to manufacture so it costs you less than separate 
pump, motor, coupling, and baseplate 


ters and shaft lengths permit any pump to be mounted 
on any Monobloc motor. 

There are no alignment problems with the Mono- 
bloc. Pump and motor are automatically aligned — 
eliminating end-thrust, binding, pipe strains, and 
resulting pump wear. 

It's easy to service, too. A shaft coupling on the 
Monobloc rotary allows pump removal without dis- 
turbing the motor. 

Get the whole story on the new Monobloc rotary 
pumps, type GAFT. Write today for bulletin 
W-484-S1. It gives complete data on features and 
applications. Worthington Corporation, Section 


Standardization of pump and motor flange diame- PC.5.21, Harrison, New Jersey. C.5.21 


CUTAWAY VIEW OF GAFT PUMP. Available in four sizes, from 2 to 27 gpm at heads up to 750 psi. Note Monobloc motor 
(1) available at 1800, 1200, 900 rpm, for all commonly used voltages, phases, and frequencies; motor-pump coupling 
(2) that allows quick pump removal; all-iron herringbone gear pump (3); packed stuffing box (4); a mechanical seal 
and/or relief valve are optional standard features. 


— AQ a 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors . Pumps . Multi-V-Drives 


Allspeed Drives 
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“Mister Gus’ 
stands firm 


through 
4] hours 


of storm 


Out in the Gulf of Mexico a steel 
giant known as "Mister Gus" 


probes for petroleum riches in 


the fabulous undersea oil fields. 
Named for its owner, Mr. Gus 
Glasscock, of Corpus Christi, this 
remarkable mobile drilling plat- 
form was especially designed to 
weather the terrific buffeting of 
seasonal hurricanes. 


To provide the tremendous 
strength required, over 200 tons 


of Mayari R high-strength, low- 


alloy normalized steel were used 
at strategic points in Mister Gus' 
anatomy. With a yield point of 
50,000 psi this steel is 50 pct 
stronger than structural grades 
of plain carbon steel. 

Shortly after drilling wasstarted 
at one location a full-dress storm 
bore out the wisdom of incorpo- 


rating Mayari R in the structure. 
Winds barreled into Mister Gus 


at a 60-mile clip, and rolled up 
waves as high as 25 ft. Yet through 
41 continuous hours of this, Mister 
Gus neither budged nor settled 
an inch; operations were calmly 
resumed immediately after the 
blow died down! 


An TEN 
PLUME. 
| NN 

LIES 


Designed and built by Bethlehem's Shipbuilding Division at Beaumont, Texas, this 
drilling platform has been drilling in a record 84 ft of water. Capable of working in 


100-ft waters, it is also designed to be movable from one location to the next. 


Mayari R can be valuable in a 
wide variety of applications, and 
poses no unusual problems in the 
shop. It can be welded, flame-cut, 


formed and machined with es- 
sentially the same procedures as 
would be used with milder steels. 
It offers from five to six times 


more resistance to atmospheric 
corrosion than carbon steel. Cat- 
alog 353 carries a complete 


description of Mayari R high- 
strength, low-alloy steel as well as 


dozens of illustrations and case 
histories. Our nearest sales office 


will gladly furnish you a copy. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Mayari R makes it lighter... stronger...longer lasting 
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eee designers are 


SPECIFYING 


toothed parts formed 


by ROTO-FLO 


For these 7 good reasons: Automotive, aircraft, appliance, 
tractor, truck , outboard motor, construction machinery and road 
maintenance machinery designers are specifying straight, helical 
or taper splines and other tooth forms that are formed on the 


new Roto-Flo spline rollers. 


An example: One designer specified a spline in the middle of 
a shaft, with adjacent bearing surfaces on both sides, and 


splines on each end of the same shaft. The three splines are 


accurately cold formed one after the other on three automated 


Roto-Flo spline rollers—with only one machine operator in 
attendance. Production is 300 parts per hour. 


VI - 


ICHIGAN [ODL 


1171 E. McNICHOLS RD + DETROIT 12, MICHIGAN, U. S A. 


This is how splines and similar toothed parts are cold 
formed on the ROTO-FLO spline roller — blank to finished 
spline in 4 seconds, total automatic cycle: 11 seconds. 





Vea. “mtthitenment COMPENSATION 


SPHERICAL BEARING 


A New Way to 
obtain complete 
freedom of move- 
ment in a rod end 
and, at the same 
time, compensate 
for shaft or stud 
misalignment. 


Bryant #2209-D Internal Grinder — a fully automatic hole finishing machine. 


: sii WAT 
: of Poe eL se Be ta Tu" 
The Bryant Internal Grinder is another concrete e of ho 


machine design and operation have been improved diced ‘the use of 
Heim Unibal Spherical Bearing Rod Ends. Bryant Chucking Grinder Co., 

Springfield, Vt., have this to say: “The Heim Unibal is exceptionally valuable 
in certain aei of the machine because they automatically compensate 
for lateral misalignment. One of the difficulties in the design of this machine 


arises from the fact that motion must be transmitted from the end of à lever 
to a mechanism which shifts in a lateral position. | know of no. shes A 
which solves this problem so neatly.” 


Heim Unibal Spherical Bearing Rod Ends are available in here 
of sizes offered by any manufacturer. 


pe ly RET I= 


THE HEIM COMPANY 7; 


FAIRFIELD, CONNECTICUT 
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ALLIS-CHALMERS 
CONTROL AND 
INSTRUMENT 


SWITCHES 


Mr Panel, Builder. here’s aes 


you should look for in control 
and instrument switches 


Each pair of stationary contact Snap-on cover can be lifted off Positive contact motion and def- 
fingers is mounted individually. —requires only a minimum space inite contact position are made 
Unit construction facilitates add- for removal. Arrangement of ter- possible through the use of 
ing stages and makes contact re- minals permits wiring without re- square shaft and star-holed con- 
placement easy. moving switch cover. tact segments. 


Allis-Chalmers manufactures switches in a wide variety 
of types and contact arrangements to meet your specific 
requirements — with standard models available from 
stock. Write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. Ask for Bulletin 14B8112. 


A-4952 


ALLIS-CHALMERS 
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a 
"Nothing can go wrong 
with Roto-Lock performance". 


, 
» 
vo 


ae Ww - 
E Elgin Metal Casket Company 


Simmons Roto-Lock Fasteners are used by Elgin Metal Casket Co., 
of Elgin, Illinois, to give its Permaseal Caskets a perfect hermetic 
seal against air and water. Drawn down with a pressure of up 
to 1500 lbs, Roto-Lock guarantees an absolutely tight seal and 
strength far beyond requirements. 

President E. B. Stewart of Elgin says: "Roto-Lock worked out 
particularly well because of the simplicity of its construction, and 
the fact that it was a lock already in a housing which could readily 
be sealed. Functionally the lock is very good since it pulls the lid 
down with ease and is a quick-operating mechanism. In other 
words, the locking and sealing operation can be accomplished 
quickly and easily in a matter of seconds. Since the whole locking 
and sealing mechanism contains only one moving part, there is 
nothing that can go wrong with the performance of the lock. Of 
course, this is important since mal-function at a funeral service 

Roto-Lock operation is simple: i , would be a serious matter." 
Serrated, tapered cam en- 
gages latch — draws panels 


tightly together when turned (jie and there’s a Roto-Lock application 
by crank or other hand tool. —À ° 
to improve your product 


Roto-Lock, which makes butt or right-angle joints quickly, is 
finding wide application in portable shelters, air freight and cold 
storage shipping containers, walk-in coolers, demountable furni- 
ture and scaffolding. It fastens in any misaligned or semi-open 
position and recesses completely into panels. Wherever demount- 
ability is important, there’s a Roto-Lock application. 

Write today for our 36-page catalog. It’s filled with applications 
of Roto-Lock and Simmons’ four other special fasteners engineered 
to improve products and reduce assembly costs. 


SIMMONS FASTENER CORPORATION 
1751 N. Broadway, Albany 1, New York 


Simmons 


QUICK-LOCK * SPRING-LOCK * ROTO-LOCK * LINK-LOCK + DUAL-LOCK 


1. Portable Shelter 


2. Partition 


FASTENERS WITH USES UNLIMITED Ow 3. Demountable 


Refrigerator Unit 
4. Demountable Desk 
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A smaller rheostat may often be used for a given load by 
having the rheostat windings tapered or wound in two or more 
sections of diminishing wire sizes. This can be done because only 
the first turn of the winding carries the maximum current... 
succeeding turns carry reduced amounts. This makes possible 
great savings in control-panel space, making Ohmite taper-wound 
rheostats particularly useful in portable equipment. Ohmite taper- 
wound rheostats are also very durable because they use the largest 
wire sizes practical for the current to be carried. 

MORE UNIFORM CONTROL—For a given application, the 


tapered winding also provides more uniform control. Because a 


Tapering the wire size 
to match the current 
carried permits greater 
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linear-wound rheostat adds a constant number of ohms per degree 
of rotation to a constantly increasing number of ohms, the current 
changes more slowly as the resistance is increased. A tapered 
winding, by increasing the number of ohms per degree of rotation 
as the total ohms in circuit increases, makes the current curve 
more nearly linear. 

Ohmite has an extensive line of standard tapered rheostats, or 


will design special tapered windings to suit individual needs. 


Write on company letterhead for 
Catalog and Engineering Manual No. 40. 


OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of Chicago) 
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Industry's most complete line of wire-wound resistors! 


The extensive range of Ohmite types and diameter by 45$" long—to meet your exact re- 
sizes makes possible an almost endless variety quirements. MANY SIZES ARE CARRIED IN 
of Ohmite resistors to meet each individual need. STOCK. These rugged resistors have proved 
Ohmite offers resistors in more than 60 sizes their quality under the toughest operating con- 
ranging from 2!5" diameter by 20" long to !4" ditions. Ohmite application engineers will be 
Weite en company letteshoud fer pleased to help you in selecting the right re- 
Catalog and Engineering Manual No. 40. sistors for your job. 


OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of Chicago) 


oy as 

























* Smaller than your finger tip, yet a third more powerful 
than conventional cells . . . that's the story of improve- 
ment on our line of dry-cell batteries", reports the 
Burgess Battery Company, Freeport, Ill. “We achieved 
this improvement by using a laminate with ‘Mylar’* 
formed into an envelope to seal in tiny dry cells. Because 
the lamination is extremely thin, we saved valuable 
space for more energy-producing materials. 

“By using this same laminate with ‘Mylar’ as the in- 
sulating cell-stack wrap, the old problem of holes appear- 
ing in the overwrap after heat sealing has been com- 
pletely eliminated. High chemical resistance and strength 
make it possible to heat-mold each cell into a permanent 





Du Pont MYLAR helps Burgess obtain 
smaller, more powerful batteries 


du Pont de Nemours & Co. 





By using a laminate with “Mylar”, the 
Burgess Battery Co. has developed a 
strong, thin envelope (left), which seals 
in the tiny cells of their new, more 
powerful batteries. Fifteen cells are 
stacked in a column, overwrapped in 
the same laminate with “Mylar” (cen- 
ter), then capped with a tube (right) 


locked position to preserve the intercell connection. 
What’s more, the transparent material permits maxi- 
mum quality control . . . inspectors can see into each cell 
stack to insure perfect stacking and wrapping." 

This is only one example of the way versatile Du Pont 
“Mylar” polyester film, used alone or in combination 
with other materials, is making possible superior per- 
formance for a variety of electrical products. 

For more information on how “Mylar” can help you 
improve product performance, or solve knotty problems, 
send in the coupon below. Be sure to indicate the type 
of application you have in mind. 


, j 
f polyester fiim. 


*Mylar is a registered Du Pont trademark for its 












Inc 


Film Dept., Room P3, Nemours Bldg., Wilniington 98, Del 


Please send the new booklet MB-4 listing properties appli ations 


*t6. y. 5. "aT Off 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





DU PONT 


MYLAR 


POLYESTER FILM 


Company 


Address. 
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and types of “Mylar” available. 
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customers keep coming back! 


Packard Electric Division 
General Motors, Warren, Ohio 


Here’s a lady pleased pink with a new dishwasher . . . so enthusi- 
astic a booster for someone’s product she can hardly wait to 
tell about it, and a sure-fire prospect for future appliance needs 
Chances are that a Packard Electric motor has a lot to do with 
her satisfaction, for Packard motors deliver quiet, dependable, 
long-lasting performance that’s bound to please. 


For more than 39 years, Packard Electric craftsmen have been 
building fractional horsepower motors that lead to one satisfied 
customer telling another. Packard builds a lot of satisfaction 
into every motor... and there's nothing better than a satisfied 
customer to boost both reputation and sales. 
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Plastics Sales Department, Dept. PL 490G 
The Dow Chemical Company, Midland, Mict 


Fin d out to da y how Please rush technical data on Styron 475 


STYRON 475 SHEET Name and title 


Firm name 


Types of product manufactured 


can make money for you! 


Address 


HIGH FABRICATION COSTS A PROBLEM? 


Many complicated Dow has the answ er in 


refrigerator and ap- 
pliance parts like 
freezer doors and 


seh TYRON 475 
uu. — PLASTIC SHEEI 


colorful, high-impact 
€ sheet's ap- 

plications in the 

novelty fields 


The list of its ad- à Versatile Styron 475 
vantages below eS ^ sheet sets the pace 
shows why more and F for realistic 

more packaging men * extra play value 
have turned to de- longer play life 
pendable Styron 475 today’s fa stest-sell- 
sheet! à ing toys 


Many beautiful 
three-dimensional 
displays and signs 
are formed of low- 
cost Styron475sheet! 


s om 475 sheet is 
You can use these Ed au 
radio and TV manu- 


Styron 475 sheet facturers for masks, 


back and tube en- 


advantages to cut closures and insulat- 


ing shields! 


your operating costs— 


1. Economical 

2. Will not corrode, rust or tarnish 

3. Easily formed and fabricated (punched, 
die-cut, stamped, vacuum-formed) i 
Adaptable to most painting and Yes, imaginative engineering minds have made pl istics a basic part of 
printing methods 
Excellent resistance to water and moistures 
Will not support mildew, mold and fungi 
Lightweight 
Chemically compatible with a majority ; 
of packaging materials duction material. Styron 475 sheet is available from leading manu- 

9. Reusable or disposable 


10. Wide range of opaque and 
semitranslucent colors E 
11. Nontoxic today, and put Dow’s experience and leadership in plastic sheet to work 


12. Has good chemical resistance for you. Our pledge: Prompt, personal attention to your needs. 


almost every industry you can name. Styron 475 sheet is a high impact 
polystyrene plastic formulation produced as a sheet in a variety of sizes, 


thicknesses and colors. Developed by Dow through advanced extrusion 


techniques, it is a vital factor in the swing to plastics as a profitable pro- 


facturers throughout the country. There are also leading fabricators 


nearby ready to form to your specifications. Return the coupon above 


you can depend on DOW PLASTICS 
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for finer “finished” aluminum products 


FINISHES 


Reynolds modern 

electrolytic finishing 

equipment is used exten- 

sively by many manufactur- 

ers for highest quality plain 

and color anodizing. Anodizing protects sur- 
taces and color anodizing by Reynolds is 
currently adding tremendous sales appeal to 
many items such as refrigerator and range 
parts; automobile grilles and trim parts, etc. 
The latest gold, blue and copper colors are 
currently being produced by Reynolds. 


REYNOLDS QH ALUMINUM 


BLANKING * EMBOSSING + STAMPING * DRAWING * RIVETING * FORMING * BRAZING 


29 
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...greater design freedom, specify 


from REYNOLDS 


Mechanical * Chemical « Electrolytic * Paint Films 


Buffing, here on deep 
well cookers, is one 
type of mechanical 
finish available from 
Reynolds. Scratch- 
brushing, satin 
finishing, highlighting, 
embossing and other 
finishes are aiso 
available. 


Alodine system at 
Reynolds is adaptable: 
to immersion, spray 
or brush type 
finishing. Etching, 
brightening and other 
chemical finish 
treatments are also 
available at Reynolds. 


Reynolds can paint 
entire parts a solid 
color, mask and paint 
or do paint filling in 
combination with 
mechanical finishing 
to supply practically 
any desired texture 

or highlighting effect. 


The aluminum products you are de- 
signing now can be finished to meet 
your requirements by Reynolds Alu- 
minum Fabricating Service — and 
here’s why: 


Reynolds existing extensive finishing 
facilities are currently being augmented 
by today’s latest automatic finishing 
equipment. This tremendous investment 
by Reynolds offers you finishing facili- 
ties unsurpassed anywhere. It assures 
you finer finishes on the aluminum 
products you design. Gives you new 
flexibility in your design thinking. And 
—these new expanded facilities are 
backed up by Reynolds years of tech- 
nical experience with practically every 
finishing process and technique appli- 
cable to aluminum . .. and by Reynolds 
famous quality control from mine to 
finished product. 

For the highest quality from start to 
“finish,” let Reynolds fabricate and fin- 
ish your aluminum parts. 

For full details on the many types of 
mechanical, chemical, electrolytic and 
paint film finishes that Reynolds offers 
and on the many other services offered 
by Reynolds, call the Reynolds office 


listed under *Aluminum" in your clas- 
Write for your free copy of the 24-page 


"Catalog of Facilities." Get full details on sified telephone directory. Or write 


the tremendous production facilities of Reynolds Aluminum Fabricating Serv- 


ice, 2051 So. Ninth St., Louisville 1, Ky 


Reynolds Aluminum Fabricating Service à 
Puga 
TOR 


See Reynolds New Program “Frontier” 


Sundays on NBC-TV. 


FABRICATING SERVICE 


ROLL SHAPING * TUBE BENDING * WELDING * FINISHING * IMPACT EXTRUDING 
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“Rigged for diving", the Navy's new 4-man experimental sub- 
marine, USS X-l, heads for deep water. Built by Fairchild 


ME 


Undersea ‘ferret’ 
for close-in attacks on harbors and shipping 


You are looking at the Navy’s new 4- 
man midget submarine, USS X-.1. 


It is only 50 feet long. Diameter 7 feet. 
Displacement 25 tons. A unique and 
nimble offensive weapon for testing 
U. S. harbor defense and performing 
missions larger subs simply cannot do. 


But its very compactness posed a 
perplexing problem. Major alterations 
and repairs were bound to come up on 
this experimental boat. How were they 
to install or remove equipment that 
was too large to pass 
hatch ? 


A unique solution occurred to Fair- 
child engineers: build the pressure hull 
in sections and bolt them together. 
Then the huH could be 
assembled for alterations, repairs, or 


even shipment over land. 


74 


through the 


easilv dis- 


But this led to a second problem: 
what alloy to use for the bolts. It had 
to be corrosion-resisting, of course. Dut 
more than that, it had to be strong 
enough to hold the pressure hull tight. 
ly together even when the boat was 
submerged. 


They found the answer in “K” Monel 
age-hardenable nickel-copper alloy. It 
is outstandingly resistant to marine 
corrosion. And it can be age-hardened 
to a tensile strength of 130,000 to 
200,000 psi. 

Because of the Navy’s previous suc- 
Monel and 


Nickel, in resisting corrosion by salt 


cessful experience with 


water, these alloys are used in many 
other parts on this submarine. Grease 
fittings. Plumbing. Pumps and pump 
parts. Diving gear, including universal 


joints. Exhaust valves. Engine acces- 


Engine Division, Deer Park, New York, many vital parts of 
this boat are made of corrosion-resisting Inco Nickel Alloys. 


sory apparatus. Rings. Springs. 


Do you need a strong metal that will 
resist corrosion? Wear? High temper- 
atures? Or provide some unusual elec- 
trical property? Then write for our 
handy guide to more than 20 alloys 
developed specifically to give longer, 
better service under destructive con- 
ditions. Called “Standard Alloys for 
Special Problems,” this 16-page book- 
let is yours for the asking. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


ico Nickel Alloys 


TRADER MARK 


*Trade Mark of 

The International Nickel Company, Inc. 
MoneL* * "R"* Monet ¢ “K”* MONEL 
“KR’* Monet © “S”* Monet * INCONEL* 
Inconet “X”* © InconeL “W”* ¢ INcoLoy* 
Ni-o-neL * NImMonie ALLOYS * NICKEL 
Low Carspon NICKEL . DURANICKEI 


$ 
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3B. F. Goodrich RIVNUTS replace 
4 nuts—cut assembly costs 50% 


B. F. GOODRICH RIVNUTS provide a 
firm, accurate nut plate in one, quick 
operation. Nuts, welding, tapping and 
clinching are eliminated 

In the street light application illus- 
trated, it used to take two men to fasten 
the arm bracket to the pole with nuts 
and bolts. Then Pfaff & Kendall, world’s 
largest supplier of tubular aluminum 


poles, redesigned the unit to use Rivnuts 
Now one man does the job in the same 
amount of time. 


At the factory, (top left) a worker 
installs the Rivnuts in the aluminum 
pole in seconds. In the field, the assembler 
slips the slotted part of the arm bracket 
over a bolt screwed halfway into the 
lower Rivnut. Resting the arm on this 


If you have fastening jobs like these, 


bolt, he screws the top two in place; 
tightens all of them (middle photo- 
graph). Tests show that the pole or arm 
bracket will fail before the Rivnuts 


If you're looking for a fastener that 
can help you cut costs, get more infor 
mation on Rivnuts or engineering help 
by writing: The B. F. Goodrich Com- 
pany, Dept. PE-36, Akron, Ohio. 
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get B. F. Goodrich RIVNUTS 


ELIMINATES BRAZING! Rivnuts 
with closed end (B) are installed 
in one-tenth the time it took to 
braze nut plates on oil reservoir 
tanks. Leaking, warping and 
thread cleaning are eliminated 
(A). Spacer head (C) positions tank 


RivMUT 


VE edis 
eo^ 


ELIMINATES REINFORCING PLATE! 
In assembly of vaporizers, Riv- 
nuts do away with reinforcing 
plate, don’t turn under torque, 
hold flange securely without 
bending. Result: less assembly 
time, fewer parts, better product 


- March, 


FASTENS PLYWOOD TO STEEL! 
Easier to install than wood or 
self-tapping screws, Rivnuts fasten 
plywood walls to tubular steel 
sections in trailers. No wood 
filler needed. 


GIVES 6 CLEAN THREADS IN WOOD! 
Special Rivnut for solid fastening 
in wood eliminates wood screws, 
provides 6 metal threads for at 
tachment bolt. Bulge formed by 
upsetting holds Rivnut fast 
Splined shaft keeps it from turning 


SEND NOW FOR 
FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with mo- 
tion how you can use 
Rivnuts to fasten TO 
and fasten WITH. Ex- 
plains construction, 
simplicity of installa- 
tion. Get your free 
copy today by writing 
to: The B. F. Goodrich 
Company, Department 
PE-36, Akron, Ohio. 


B.E Goodrich 


RIVNUT 


Tbe only one-piece 
blind rivet witb tbreads 





7 lhos Unlimited + 


Saves 87% in cost... 85% 
in space on tapping machine 


"Any other switch that would do 
this job would cost eight times as 
much and require a control box seven 
times as big," according to the de- 
signer of the tapping machine in 
which it functions as a master control. 


A single "on and off" MICRO preci- 
sion switch must operate 96,000 
times a day under extremely close 
tolerances. Its performance is a 
dramatic example of the simplified 
design, operating accuracy and econ- 
omy which may be effected by the 
use of MICRO precision switches. 


In this instance the compact switch 
design and its extreme reliability 
over millions of accurate operations 
wereimportant factors initsselection. 


— ee 80 


Five switches are “watchdogs” 
on automatic labeling machine 


MICRO precision switches are the elec- 
trically-operated ‘“‘watchdogs”’ which 
help permit an automatic labeling 
machine to operate at speeds of from 
90 to 180 bottles a minute. 


Located at strategic points they 
prevent picking up a label unless 
there is a bottle in position to receive 
it; stop the machine if a bottle is in 


29 
232 


D 


position to be broken; and control 
the label picking and gumming me- 
chanisms. 


76 


Designers of this ingenious machine 
selected MICRO precision switches as 
important components because of 
their precise, dependable operation, 
their quick response to slight operat- 
ing force and sealed actuating 
plungers to resist entrance of dust 
and dirt. 


Switch indicates when bobbin 
needs refilling on fabric loom 


Automatic warning of empty bobbins 
on fabric looms has been provided by 
MICRO precision switches. If there 
is no filling on the bobbin, a feeler 
bar slides along the bobbin causing 
its upper end to press against the 
switch and signal the need for refilling. 


ES. 


= 


The switch used for this application 
met these exacting requirements: 


e Rugged construction to withstand 
the constant to and fro movement 
of the lay (120 to 180 picks a minute). 


e Rugged wiring terminals to allow 
heavy wire attachments. (#16 
stranded or over). 


e Light operating pressure to allow 
slipping feeler tip lever to indicate. 


e Sufficient overtravel to allow feeler 
tip lever to slip without injury to 
the switch. 


Center stop motion on this same 
loom is controlled by two other MICRO 
precision switches. 


——— 4 


Provide flexible operation of 
automatic gear valve controls 


Nine MICRO precision switches are 
used in a 4-train gear limit assembly 
to control automatically the opera- 
tion of valves on steam, air, gas, 
water and oil lines. 


Eight of them permit adjustments in 
the gear train to open and close dif- 
ferent circuits with rotations of the 
drive shaft. The ninth cuts off the 
motor if the design torque load is 
exceeded. 


E 


Design engineers selected the MICRO 
SWITCH units for this important ap- 
plication because of (1) high elec- 
trical capacity; (2) extremely rapid 
make and break action; (3) provision 
of more electrical circuits and (4) 
small size to aid compact design. 


Switch "tells" level 
in bins and storage tanks 


A compact, sensitive, explosion- 
proof switch was required by engi- 
neers who designed an automatic 
level control for enclosed bins and 
tanks. 


Two switches are used in each instal- 
lation to start and stop the conveyors 
and keep the stored material at the 
proper level. A plastic float ball is 
attached to the housing in which the 
MICRO SWITCH explosion-proof switch 
is mounted. Pressure of the materials 
against this plastic ball actuates a 
rod which in turn actuates the MICRO 
SWITCH unit to open or close the 
electrical circuit. 


The MICRO SWITCH unit chosen is the 
smallest, most compact explosion- 
proof switch available. It provided 
the dependability, sensitivity and 
ruggedness this application de- 
manded. It is also enclosed for pro- 
tection against dirt and dust and for 
use in hazardous atmospheres. 
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MICRO P- 


s... THEIR USE 


4 switches 


Gear hardening at the rate of 60 
per hour is really a sensational 
performance. This kind of unfail- 
ing performance through long sus- 
tained service depends on the 
precise and automatic control of 
the cycles of handling, heating, 
quenching and unloading. 


The MICRO SWITCH units shown 
were selected by the design engi- 
neers, to provide this completely 
automatic operation. 


Their selection was prompted by 


their precise operation, the ease 
with which they could be mounted, 


Visit Booths 356-358 


IRE SHOW 
Kingsbridge Armory 


ecision 


make gear 
hardening a completely 
automatic operation 


-h 


the water-tight connections pro- 
vided and the long-life trouble- 
free performance for which MICRO 
SWITCH products are famous. 


The switch selected is enclosed in 
a die-cast aluminum housing and 
has a roller arm actuator which is 
adjustable vertically at intervals 
of 0.18 degrees through 225 degrees 

. horizontally to any position 
through 360 degrees. A synthetic 
rubber boot covers the plunger 
and a gasketed bottom plate 
protects the enclosed switch from 
dirt, dust, and splash of oil or water. 


MICRO SWITCH 


switches 


IS A PRINCIPLE OF GOOD DESIGN 


Provides accurate multiple 
circuit control in jet aircraft 


This switch is 
an assembly 
of 16 submini- 
ature switches 
which is oper- 
ated by a single bat handle. 


Eight of the switches are operated 
with each direction of the toggle 
motion to control important elec- 
trical circuits in a jet fighter aircraft. 
The assembly provides an unusually 
efficient, compact, lightweight com- 
ponent. The subminiature switches 
are less than 4%” long and weigh less 
than 1/15 of an ounce. 


MICRO SWITCH provides a full line of 
toggle switches to meet the widest 
variety of uses. Some are hermeti- 
cally sealed for immunity against 
altitude or environmental changes. 


oo ——O 


Door interlock switch 
for electronic equipment 


a  — 
Inthisdouble - ! 32 
switchassem- | 
bly,one 
switch turns 
current off | 
when the 
high-voltage 
cabinet draw- 
er is opened. 

The other 

flashes warn- &- 

ing if current 

is turned on X 

manually while the door is open. 


The designer selected the MICRO 
SWITCH unit because of its small 
size and complete dependability to 
give sure, automatic protection to 
high-voltage equipment and personnel. 


Engineering Service is available to 


help you select the exact switch to meet your design 


problem. Call the MICRO SWITCH branch nearest you. 


NEW YORK * MARCH 19-22 
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MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
In Canada, Leoside, Toronto 17, Ontario «© FREEPORT, ILLINOIS 
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—give it to the man 





in charge of wire handling 


at your plant 














AVA ALS a ee 
VIT * NM Steel wire is one of the trickiest of 
t. NN WS NN all materials to handle and store. 
mi Wake: In fact, this has been a constant 


problem in our own plants for 
more than half a century. 

So pass this offer along to the 
man in your plant responsible for 
the care and handling of wire: 
American Steel & Wire will be 
glad to visit your plant and rec- 
ommend procedures that will save 
time and money, and lower the 
blood pressure of the people who 
have this very tough assignment. 

We will also be glad to bring 
you up to date on the latest indus- 
try standards, so you can be sure 
you are ordering wire in the most 
economical manner. 

Just call your AS&W repre- 
sentative. Tell him you saw this 
advertisement and want the prom- 
ised help. 


See "THE UNITED STATES STEEL HOUR" 
—Televised alternate weeks — Consult 
your newspaper for time and station. 


AMERICAN MANUFACTURERS WIRE 


USS AMERICAN — wi 


AMERSPRING —music steel spring wire. 


MANUFACTURERS — 


a R [3 AMERTEMP —heavy-duty oil-tempered wire. 


AMERHEAD — uniform heading wire. 








AMERSTITCH—extra-tough metal stitching wire. 





AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Pushed for Greater Drafting Room Output ? 


Modern Reproduction Machines Will Help You Get It! 


< 


Is the Time to Get Your New, Modern 


BRUNING COPYFLEX MACHINE! 


The boom in production means more pressure than 


ever for engineering drawings and prints. Right now 
is the time to replace that old inadequate 
reproduction machine you've been putting up with 
— now's the time to get a modern, efficient 
Bruning Copyflex. 
In just the last year, Bruning has introduced 
five new, advanced machine models, one of which is 
shown at the right. These machines offer you 
the famous problem-free installation and operation 
of Copyflex . . . no exhaust venting, no plumbing 
or auxiliary equipment, no installation other 
than an electrical connection. They bring you faster 
reproduction speed and a host of operator 
conveniences such as fast return of originals, 
automatic separation, front or rear delivery. 
They are the efficient, economical, modern 
reproduction machines that will help you boost 
your drafting room output, keep costs at a minimum. 
Now is the time to act. Mail the coupon below. Copyfiex Model 500 
p . ; A new ultra- fast, heavy - volume 
You'll be glad you did! machine offering top mechanical speed 
of 40 f.p.m., automatic separation, 


front or rear delivery, automatic stack- 
ing, and a host of other advanced 


BRUNING = 


Charles Bruning Company, Inc., Dept. 33-0 


4700 Montrose Ave., Chicago 41, Illinois 
Best Process! Best Machines! HOX Please send me information on Copyflex proce 
Best Selection of Materials! 500 machine. 

—ÓÀ —————————— 


Specialists in Copying Since 1897 Compony 


Address 
CHARLES BRUNING COMPANY, INC, 4700 Montrose Ave., Chicago 41, Illinois City 


in Canada: Charles Bruning Company (Canada) Lid., 105 Church St., Toronto 1, Ont. 








— County 
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‘he value of rare earth elements in certain alloys for 
elevated temperature service can be seen in this hot 
torgeability test. Cast cones, identical except for th« 
addition of cerium in one, are heated to forging tem 
perature and upset or hammered into flat “pancakes 
Note the relative freedom from cracks and tears in the 
specimen contaming cenum 

What does th 


"T It mca better forged finish requirin € 


improved hot workability mean t 


machine clean-up ‘ wasted steel fewer rejects 
faster fabricati 


Carpenter alloys for elevated temperature service have 


1 ] 
an enviable reputation. foi mproved forgeability, and 
exceptiona cann which meets the strictest inspx 
tion requirement 
Carpenter pioneering in tool steels, super corrosion 


resisting steels and free-machining stainless steels has 






INTERNATIONAL 
AMPHITHEATRE 





HOW farpenter USES RARE EARTH ELEMENTS TO IMPROVE 
FORGEABILITY OF ALLOYS FOR ELEVATED TEMPERATURE SERVICE 


















helped hundreds of companies to improve products and 
t costs can help 


vou do a better, low cost job on any parts or products 


| | 
lus same specialty mill experience 


you make for high temperature service. It'll pay you 
Carpenter Representa 


tive, or drop us a line on your company letterhead 
[he Carpenter Steel! Company, 117 W. Berm St, 
Reading. Pa 


to investigatc Contact your 


Specify Carpenter alloys for elevated temperature service 
and get these three big advantages... 


Improved l'orgeabilih 


Greater Uniformity 


Cleaner Steel 


arpenter 
improved Alloys for Elevated sili Service 
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Old gear train atleft islarge, cumbersome and inflexi 
ble. At right Foote Bros., designed gear train using 
Duti-Rated Gears— compact, light and efficient 


100% more capacity-257, lees weight -287 lese size 


Ordinary commercial gearing in the traversing drive 
for an overhead, traveling crane system was bulky 
and had to be set at a space wasting 45° angle to save 
head room. Foote Bros. designed a special trans- 
mission system using Lifetime Duti-Rated Gears, 
permitting the application of smaller gears for the 
same capacity, allowing shorter center distances and 
a much more compactly designed drive. 


The savings in space not only improved the design 
and performance of the overhead crane but also life 
expectancy. Maintenance requirements were greatly 
reduced. An outstanding feature of the new drive was 


FCO) | 


Baller Powe: Talon 


This trademark FODTE BROS. 
stands for the finest Dut Rated® 


industrial gearing made! LIFETIME. GEARING 


that the Duti-Rated Gears could be interchanged 
on the same centers to change the ratios... allowing 


various speeds, fast and slow, for traversing. 


This is only one example of what Duti-Rated Gears 
are doing in industry today. Extra gear capacity in 
less space . . . with longer life and lower costs . . . 
could be important to you, too. Call Foote Bros. 


today and learn all the advantages of Duti-Rated 
Lifetime Gearing . . . pre-engineered as standard or 
designed for your application. FREE! Foote Bros. 


Engineering Manual “Duti-Rated Lifetime Gear- 
ing". Write E" your copy today! 


TESBROS. 


Through Catler leans 


Foote Bros. Gear and Machine Corporation 


T.M. Reg. U.S. Pat. Off. 
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There’s 


MORE Cooling Surface in these deep-ribbed MOTORS 


with these Allis-Chalmers 


@ Frying of insulation is impos- 
sible under normal conditions 


with the extra-large cooling sur- 
face of Allis-Chalmers rib-type 
TEFC motors. The result — you Get Complete Information 


expect and get longer motor life. As a new machinery component or as re- 

placement, specify Allis-Chalmers. Discuss 

your particular application with your near- 

The engineered partner of A-C by A-C distributor, A-C district office, or 

write Allis- Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Could greater power capacity in less drive space mean 
an improvement in your equipment drive design? It can 
be done with R/M Patented Poly-V* Drive ...R/M’s 
totally new concept in heavy-duty power transmission! 
Actual installations have proved that this belt drive 
can deliver up to 50% more power in the same space 
as ordinary multiple-belt drives . . 
as little as 2/3 the space! 


. or equal power in 


The unusual space-saving advantages of R/M Poly-V 
Drive are the result of over 5 years development by 
R/M engineers. Employing a single, endless parallel 
V-ribbed belt running on sheaves designed to mate pre- 
cisely with the belt ribs, gives Poly-V Drive the strength 
and simplicity of flat belts plus the high V-groove grip 
of V-belts. It means you get twice the tractive surface 
of multiple V-belts in the same drive width . . . twice 
the power capacity "More Use per Dollar" 


MANHATTAN 


RUBBER 


RAYBESTOS-MANHATTAN, 


This Space Saving Drive Solves Difficult 
Design Problems. . New R/M Poly-V Drive 


OTHER IMPORTANT ADVANTAGES INCLUDE: 

e Single Unit Design — Eliminates Belt Matching Problems 

e More Uniform Tension 

e Two Belt Cross Sections 
Transmission Requirement 

e Oil Proof, Non Spark, Heat Resistant 


Prolongs Belt and Sheave Life 
Meet Every Heavy Duty Power 


Investigate R/M Poly-V Drive for the improved design 
of both new and existing equipment. R/M engineers 
will gladly work with you on power transmission drive 
problems. Contact an R/M representative. 


CONDOR V-BELTS - R/M SUPER-POWER V-BELTS 


Write for Bulletin #6868 on the 
complete line of Condor V-Belts 
for regular service on conventional 
V-belt drives. Also write for Bulletin 
#6628 on R/ M Super-Power V-Belts 
with 40% more Horsepower capac- 
ity where needed 


*Poly-V is a registered Raybestos-Manhattan Trademark 


NEW JERSEY 


INC. 


DIVISION — PASSAIC, 


Re GS fe 2 


Flat Belts V-Belts Conveyor Belt 


Roll Covering Tank Uning ^ — Abrosive Wheels | 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pads and Covers * Bowling Bolls 
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PRECISION MOLDED PARTS — 


For the correct precision-molded part for your new 
product, or to improve an existing one, call on R/M 
Molded parts in natural or oil-proof synthetic rubber, 
silicone and nylon are custom-engineered to your 
most exacting specifications. High standards of pre- 
cision, and modern facilities for manufaciuring under 
exacting quality control assure longer, trouble-free 
service under extreme temperature, atmospheric, or 
other severe operating conditions. Perhaps molded 
parts of nylon or silicone may reduce production costs 
and give better service than the material you are 
currently using. R/M engineers will advise you. They 
are specialists in the application of molded parts and 
components ready to assist you in determining 
the best design and material to improve product 
performance and prolong product life, or reduce cost. 
R/M engineering and craftsmanship are backed by 
more than 60 year's experience in the manufacture of 
molded and industrial rubber products. Also, where 
your need calls for cut and extruded parts, R/M can 
custom-produce them to your special order. 


SPECIALISTS 


IN ASBESTOS, 


CALL ON R/M ENGINEERING SERVICE 


RUBBER - SILICONE 


Advantages of light, durable R/M Custom Molded 
Nylon Parts are detailed in a helpful, new illustrated 
booklet available on request. An R/M “Exclusive 
Features” book describes engineering advances in 
rubber hose, transmission and conveyor belts, V-Belts 
and patented R/M Poly-V® Drive, entirely new con- 
cept in heavy duty power transmission, Whatever 
your requirements, you can depend on R/M molded 
parts and industrial rubber products for solving your 
problems and reducing development time and costs. 
Let R/M specialists work with you on your next design. 


For booklet shown, or other data, 
write, phone or wire 
MANHATTAN RUBBER DIVISION 
Raybestos-Manhattan, Inc. 


Passaic, N.J 
GRegory 3-2000 


RUBBER, 


SINTERED METAL, 


SS 


Fon Belts and 
Radiator Hose 


ENGINEERED PLASTICS 


D 


Industrial 
Drive Belts 


Brake Blocks, Linings 


Mechanical Packings 
and Clutch Facings 


and Gaskets 


Abrasive and 
Diamond Wheels 


Industrial and 
Automotive Hose 
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FRICTION MATERIALS 


Unlike other manufacturers, R/M works with a// kinds of 
friction materials, from asbestos to sintered metals. This 
means that when you consult an R/M engineer you can be 
sure of completely unbiased advice on which materi..is are 
best for your application. 

Raybestos-Manhattan has been the world's largest maker 
of friction materials for over 50 years. Whatever your brake 
or clutch requirements, count on R/M experience, and R/M 
manufacturing and testing facilities, for a friction material 
exactly suited to your needs. 


Write for your copy of 
R/M Bulletin No. 500. 


It’s loaded with practical design 
and engineering data on all R/:M 
friction materials. 
EQUIPMENT SALES DIVISION 


Raybestos-Manhattan, Inc 
6010 Northwest Highway 
Chicago 31, IIl 
ROdney 3-2400 


PACKINGS, GASKETS ““teow-Prooucts" 


Top-flight design engineering combined with superior mold- 
ing techniques make R/M Vee-Flex Rings and R/M Fabric 
Piston Cups ideal for hydraulic and pneumatic applications. 
Together they do an outstanding job of lengthening equip- 
ment life and lowering maintenance costs. If you have a 
packing problem, call on R/M’s specialized packing en- 
gineering service. R/M_makes a complete line of mechanical 
packings—including Vee-Square, Universal Plastic, and 
"versi-pak."' $* It can also meet your requirements for asbestos 
textiles and "Teflon" products 


For booklet shown, or other data, 
write, phone or wire; 


PACKING DIVISION 
Raybestos-Manhattan, Inc. 
Passaic, N.J 
GRegory 3-2000 
ASBESTOS TEXTILE DIVISION 
Raybestos-Manhattan, Inc. 


Manheim, Pa. 
Manheim 5-2211 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES : Passaic, N.J.Bridgeport, Conn. eManheim, Pa.» No. Charleston, S.C. e Crawfordsville,Ind. «Neenah, Wis,« Peterborough Ontario, Canada 


Rubber Lined and Sintered Metal Asbestos 
Covered Equipment Friction Elements Textiles 


Teflon Tape, Packings, Engineered Molded 
Sheets, Rods, Tubes Rubber and Plastics 


Product Engineering — March 





How do we decide— 


which part should be made of metal powder? 


Because Moraine Products can draw upon a wide 


We ask: How will it be used in the end product of 
which it will be a component? What are the loads, 
tolerances, and shape of the individual part? How 
will it be lubricated? Are there any special require- 
ments such as hardness and finish? Do the 
quantities justify tooling costs? 

These are the questions that were answered before 
any decisions were made on the parts shown above 
—both of which are made of metal powder. 


Products include: 
master cylinders, 
metal parts 


Moraine 
assemblies, 


Other 
brake 
materials 
bearings, 


porous 


Another General Motors Value 


Moraine 
wheel 

rolled bronze 
Moraine-400 and M-100 automotive engine bearings. 


power 


range of experience with many different mass 
production processes and their applications to 
specific problems, our judgment on these questions 
can be considered sound. When we recommend 
metal powder, it is because we are convinced, i 

our own minds, that it is the material and the 
process best suited for the job the specific part 
must do. 


fluids, 
friction 


Delco hydraulic brake 
parts — Moraine 
bushings —self-lubricating 


brakes 
cylinders 
and bi-metal 


and 


Moraine Products 


sion of General Motors, Dayton, Ohio 
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Your invested dollar works harder 
when you use "Commercial's" facilities 


STAMPINGS... will develop important cost benefits for you and 


improve the quality of your product when they are produced on 
"Commercial's" modern presses having up to 2000 tons capacity. 
Complete die and tool building facilities, design and engineer- 
ing service and over 30 years of continuous operation will be- 
come self evident to you as certain advantages of "Commercial" 
stampings. All of this, coupled with savings accountable to the 
inherent design of stampings, is part one of the story as to why 
customers who bought their first stampings from us over 30 years 
ago, have since been active without interruption and today have 
future requirements placed in "Commercial's" hands in excess of 
any past wants. Part two of the story must then be a business re- 
lationship which is healthy, prosperous and satisfactory to you 


your copy 30 page catalog free on request 
as well as ourselves. 


FORGINGS... I a a AN A 
when produced by “Commercial” will in their 


own right do the same for you as stampings. In our every thought 
these two distinct products are compatible, not competitive to the 
detriment of our customer. Many of our most successful assign- 
ments have been a combination of forgings with stampings into 
a union which realized very important savings and a finished 
product superior in every way. Modern upsetters including 8” 
provide a forging facility for you as modern as is in existence. 
A very specialized technique in varying the inside diameter of 
pierced forgings is only one of "Commercial's" specialties. De- 
scaling before forging by a new process developed and perfected 
your copy 30 page catalog free on request : 
by us lowers costs and reduces excess metal that must be ma- 


chined off later. 


SHAPES... formed in solid steel dies from steel or other 


suitable metals are available in 18 different styles each in many 
sizes and thicknesses with an overall range from 4" including 
72" diameter and 20 gauge to 3/4" thick. Catalog P-3 shows 
sketches illustrating each of these 18 shapes with accompanying 
tables giving details of principal dimensions. "Commercial" 
standard shapes involve no special tool or die charges and are 
usually made to your specific order. Design engineers have found 
these standard shapes economical and practical in thousands of 
applications. In so many instances they have been found to fit a 
specialized requirement even better than the original design 
thinking. 


your copy 24 page «atalog free on request 


7777777777 
Fioduets /icferied Fy Counlomer Klecoplance shearing and stamping 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 


YOUNGSTOWN 1, OHIO * CHICAGO, ILLINOIS * SALT LAKE CITY, UTAH 





HUNG UP BY TUBING ‘PROBLEMS? 


Rochester will take you off the hook! 
Rochester engineers and specialists 
give you a helping hand from 
planning stage to final product, 
assuring top quality steel tubing 
and offering ways to whittle down 
costs and give profits a boost. 
What’s more, you can be certain of 
on-schedule delivery for further 
cost-cutting efliciency. GM Steel 
Tubing is rugged, reliable, flexible, 
versatile—designed to take it and 
take any shape. It serves as the 
life-line on more cars, more 
refrigerators and freezers, more 
advanced products every day. 
Contact your Rochester Products 
Engineer or write us direct 


for further information. 


OGHESTER 
M 
ane AODUCTS 


GENERAL MOTORS 


ROCHESTER 


CORPORATION 


ROCHESTER N.Y 
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Westinghouse radio cabinets 
= 


molded in precise detail 
with DYLENE’ Polystyrene 


DYLENI polystyrene fills every section » 3 radio cabi 

of intricate molds because it flows | 1b. 3 oz 

freely at cycling temperatures. The re- DYLENE polyst 

sult: a perfect piece that is smooth, choice for products that must | 
glossy and flawless to the most minute heat resistance. be strong 


detail. The radio cabinet pictured here easv to mold | th 


colorfu! Smoot 

proves this point to clean. For more complete inform 
Westinghouse chose several new and tion about DYLENE polystyrene write 

exciting colors from the hundreds of to Koppers Company, Inc 

shades and hues that are available in the Division, Dept. PE-36, Pit 


DYLENE color charts. And this 11 Pennsylvania. 


Westinghouse radio cabinets are molded by Worcester Molded Plastics Co 
Worcester, Mass. and Bridgeport Molded Products, Inc., Fairfield, Conn 


A. KOPPERS 


m PLASTICS 


SALES OFFICES: NEW YORK : BOSTON : PHILADELPHIA 
ATLANTA * CHICAGO * DETROIT * HOUSTON * LOS ANGELES 





NATIONAL 
OIL & GREASE SEALS 


O-RINGS SHIMS 


Product of the world's largest exclusive 
monufacturer of oil seals 


When you need a dependable source of conventional oil seals, 
or engineering help on new seals to meet unique conditions, 

call your National Oil Seal Applications Engineer. He's a 
specialist in seals, factory trained and a veteran at his business. 
Whether your seals can be shipped from stock, made 

from existing tools, or require new engineering, he'll give 


you à fast, accurate and realistic answer. 


Your National Applications Engineer is backed by the productive 
capability of four big NMB plants, and 35 years of oil seal 
specialization. Call him while your new design is still 

on the drafting board—the best time to specify seals. 


His telephone number and address are listed above. 


NATIONAL MOTOR BEARING CO., INC. 
Plants at Van Wert, Ohio, Redwood City, Downey and Long Beach, Calif. 
General Offices: Redwood City " 
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They asked for the "impossible" . . . and 
got it! 


Here's the die casting that “couldn’t be 
made.” But Stewart found a way to turn out 
12,000 a week. 


This helical gear is only une example of 
how many firms large and : mall have put 
Stewart’s long experience to wi~k. 

Perhaps you have need for s iie casting. 
Whatever it is, you can count on Stewart to 
meet your specifications . . . accurately, and 
on time. 


JD 


OF SERVICE 


TO INDUSTRY. 









DIE CASTING 


Pa SS 





HEADQUARTERS FOR PRODUCTS TO 


Look at this progress 
in vibration exciters 


A whole range of MB Shakers developed to handle any 
vibration testing program...deliver reliable, quantitative data 


One pound to over twelve thousand pounds ... 
that's the range of force outputs in this group of 
MB electrodynamic vibration exciters. On the 
way are shakers for 25,000, 50,000 and even 
100,000 pounds! All operate over substantial fre- 
quency range. What a far cry from the limited 
scope of mechanical shakers . . . the only type 
available just a short ten years ago. 

But force and frequency range are not the only 
improvements. MB has long recognized the need 
for pure table motion if test results were to be 
quantitative and reliable. 

Thus, in MB Shakers, moving-element struc- 
tures are very rigid. This minimizes table motion 
distortion in the testing range. Also, because MB 
power supplies are designed for negligible har- 
monic distortion, table waveform is pure over the 
whole frequency range. 


There's more. MB has designed complex wave 
testing systems that shorten test time and give 
truer reproduction of actual service conditions. 
Also oil-filled exciters capable of operation at 
“100,000 ft. altitude,” —100 to +200°F, and 20 to 
95% relative humidities. Also cycling systems that 
do time-consuming test procedures automatically. 


If you’re working on projects that call for en- 
vironmental testing, or fatigue testing, or noise de- 
terminations... you can bene- 
fit from vibration testing with 
MB shakers. Work with a 
leading source of help and in- 
formation in this growing 
field .. . contact MB. For de- 
tails and specifications on MB 
Exciters, send for Bulletin 
420-6. 


1060 State Street 


manufacturing Company new navni. conn. 


A division of Textron American, Inc. 


ISOLATE VIBRATION...TO EXCITE 


IT... TO MEASURE 


March, 
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Easy-to-Apply CaPlugs Give ‘‘Kid Glove" Protection 
to Products in Process, Storage and Transit 


Amazing multi-purpose closures of tough, 
6 STANDARDIZED DESIGNS .. . 


flexible Polyethylene protect tubing, OVER 200 STOCK SIZES 


threaded fittings and machined parts 


Buffalo, N. Y. (JC) Providing "kid-glove" protection for a 
tremendous variety of products, over 300,000,000 CaPlugs were 
used by thousands of industries before their 7th birthday 
Extremely easy to apply, these adaptable closures are installed TAPERED CoPlugs Sees Ce tees 
with impressive regularity on tubing, fittings, valves, hydraulic 
components and numerous machined parts 
Molded of flexible Polyethylene, CaPlugs are exceptionally 
tough yet most kind to threads and polished surfaces. They 


are impervious to most common chemical reagents, acids and 





solvents will not collapse, chip, break or shred CD Threaded Sea PD Threaded Plugs 


and Shipping Caps 


SC Tubing Sleeve Caps 


; Scintilla Magneto Division 
Push them in... or push them on 


TAPERED CAPLUGS can be used as caps or plugs, inside or outside of 
threaded or plain fittings. Time studies show that these versatile closures 
save up to 500% in labor costs. 


features which interest us yst: (1) Prot n fr 
to thread 2 vention of dirt entr 
Appearance (5 e in installation (6) Easy removai afte 
A-P Controls Corporation 


the customer wit 


MULTITUDE OF USES been to protect the equipment 

Stewart-Warner Corporation 
* Dust Caps * Oil Hole Covers * Oil, Grease n i i 
They are much easier to install and nsequent 
* Pipe Caps * Pipe Plugs end Bos Seals iderable saving in installation man bour 

* Thread Protectors * Shipping Protectors Lear, Inc 
eT I They offer an inexpensive, efficient, and ure source of pro- 

* Tube Hole Protectors * Masking for Plating, wing den IE — : "s ur f pro 


and are eat appired and rem 


* Valve Caps Spray Painting, etc. * Sales Appeal Taylor Instrument Companies 


Free “see-for-yourself” assortment mailed on request 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2205-9 Elmwood Ave., Buffalo 23, N. Y. 


MAIL a free assortment of CaPlugs, literature and prices to us 
immediately, without obligation. 


City 


A A A A | | o e SE ESS ki | I maoe inet 
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The DESIGN 


Convention Hall 


ENGINEERING / "oni 
$H0W 


May 14-17, 1956 


Make it Now you can see in action and 
see 


compare hundreds of design components 
lighter . . . stronger... —in person—in one place, under one roof. 
faster... less expensive... 200 outstanding progressive manufacturers will 
easier to produce... present a huge array of the things you can 
incorporate into the design of better products for your 
company. A visit to the Design Engineering Show is an idea trip. 
Exhibitors will show countless new applications of their 
products to suggest to you scores of ingenious solutions 
to your design problems. There'll be graphic demonstrations 
Find —- of physical, chemical and electrical properties; opportunities 
to discuss your needs with top technical experts; product 
the materials, components, samples available for you to test for yourself. 
fasteners, finishes, 
parts, shapes and forms 
you need to solve 
your design DESIGN ENGINEERING SHOW 
problems. Clapp & Poliak, Inc. 
341 Madison Avenue, New York 17, New York 
MUrray Hill 4-3432 


more attractive ... quieter... 
easier to operate... 
more automatic... 


Plan now to attend! Write for free registration cards and 
information about the concurrent conference to 


THE DESIGN ENGINEERING CONFERENCE 


Sponsored by Machine Design Division of the American Society of Mechanical Engineers 
A three-day program with top speakers covering: cost reduction in product design; problems of design 
engineer procurement; selection of engineering materials; methods of miniaturization; inventions and patents. 


Write for complete Conference program and registration forms. 
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DIVISION OF ILLINOIS TOOL WORKS 


$.! 


Information about the new FASTEX Division 
is contained in a new FASTEX Bulletin. 
Send for it today. 
DIVISIONS OF ILLINOIS TOOL WORKS s x 
World's Broadest Line of Mass-Assembly Fastenings  - 


í 





Examine the 
design of your 
products and 


machines . . . 


No doubt you too can save- 
time —save materials — 

and increase your profits 

by using 


NATIONAL 


RETAINING RINGS 


There are literally thousands of places where 
retaining rings will save, ranging from sim- 
ple applications on tools, toys, small parts 
and gadgets to complicated heavy duty en- 
gines, large drill presses, etc., ete. 

And in addition to this economy, they 


improve your products. It is wasteful to cut 


down shafts to make shoulders. Redesign to 
groove smaller shafts and housings and use 
these high-grade steel rings. 

Let our engineers consult with you. Send 
today for foiders. 

Don’t pass up this opportunity to increase 


profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY 


(Q. 4 


MILWAUKEE 2, WISCONSIN, U. S. A. 


lu. o. 





J TORRINGTON 
is | can make your 


"| e 

small precision metal parts ' IS 

\ faster, better and zor less YE 
P 


=e 
than you can make them 


or buy them elsewhere \s Ñ 
yp - 
2d qv —7 N 


—Ü — 
pere 
SN Wt V 
INS > ^NI M 
MA NR s "TTL E 
These are typical of parts that Torrington produces daily by sassa à 
the hundreds or millions. If you use similar small precision )RRIN 
parts, mail the coupon today for the Torrington Small 


30 Field Street, apnd Precision 
is 2n the Torr 
Precision Parts condensed catalog. Even better, send a sketch, C. Please send 
blueprint or sample part. We will give you a prompt P 


d arts condensed —-— 
E : f : F ^a a ~ Please have a salesman call 
quotation which will mean substantial savings to you. \\ : "i icant 
A c—- Name 
/ : 90) THE TORRINGTON COMPANY 
\ ANNIVERSARY 
“tee 19 


Specialties Division 7 A 


230 Field Street, Torrington, Conn. 
~ ès 


au" 
eusnnsesssasese® 
n JANY 
= 1E TX iGTON COMPAN 
THE 
boss 


ic 
eld Stree 


Z 
B 


a 


isn att 
Company 


TORRINGTON /////// METAL PARTS 


Makers of Torrington Needle Bearings 


— 


om n 
Address——— 77 


— . Zone —— State. ——— 
City 


sm . 
as ssasnnsnsnnt 
Sasssssas usassssaaas 
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New fiber gasket 


provides tight seal under 
high bolt loads... 

at temperatures 

up to 250°F 


Armstrong Accopac N-820—a new, beater-saturated fiber gasket 
material—is designed to handle sealing jobs where heat and pres 
sure might cause ordinary plant fiber gaskets to fail, N-820, for ex 
ample, is an economical replace ment for sheet asbestos packing m 
applications where temperatures go up to 250° F—and bolt loads 
are 2000 psi and higher 
Here's why Accopac N-820 can do these jobs 
High density: N-820 is much denser than previously available 
fiber sheets, It withstands test pressures up to 100,000 psi with- 
out crushing, N-820 conforms well to flange surfaces, maintains 
torque much better than softer materials saturated by conven- 
tional methods 
Non-extractable binder: N-820 has no volatile binder which 
could be lost at temperatures up to 250° F. Its sealing properties 
are unaffected by the leaching action of contained fluids or by al 
ternately wet-and-dry applications Shrinkage due to binder loss 
is eliminated with N-820 
N-820 is the newest member of the Armstrong Accopac family 


and it’s already being used in many heavy-duty applications in place 


of more expensive materials, If vou d like more information about 
Accopac N-820, write for samples and data sheet to Armstrong Cork 


Company, 7003 Irvin Street, Lancaster, Pennsylvania 








PERCENT 





LOAD IN PSI 


COMPRESSIBILITY. N-820, less compressible than other Accopac materials, is 
recommended for heavy-duty applications where flange pressures will be 2000 
psi or more and where temperatures do not exceed 250° F. 


(Armstrong ACCOPAC 


. used wherever performance counts 





PRESSUR-FORMING 


The latest improvement in the 
cold forging method originated 
by Allen. The tough Allenoy 
steel fibers are preserved con- 
tinuous and uncut. 


The BUY word for 


Socket Cap Screws 


is ALLEN 


The easy way to make sure of greater strength, 
better fit and uniform quality in socket cap screws is 
to order “not just Allen-type but genuine ALLEN.” 


ual 


New New New 


LEADER 7 LEADER LEADER 
— 
POINT POINT POINT 


ASI 


_ 


GRIP HEAD CAP SCREWS 
The world’s easiest starting, 
straightest driving, firmest hold- 
ing cap screws. 


FLAT HEAD CAP SCREWS 
For firm fastening with flush 
surfaces. Especially adapted to 
fastening thin plates and sheets. 


BUTTON HEAD CAP SCREWS 
Produces smooth streamlined 
appearance where counter- 
sinking is impractical. 


STAINLESS STEEL 


New Bright, non-corroding high 
tensile strength type 18-8. 

LEADER 151 popular sizes (NC & 
POINT NF) with Smooth Heads 
/ available from stock. Also 
standard with Grip Heads 


in many popular sizes. 


Sold Only Through 
Leading 


Industrial Distributors 
AAA DD 


T 
wg TL 


Take advantage of their large 
stocks and fastener experience. 
Write direct for General Cata- 
log G55. 


THE ALLENUT 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


Provides a ready-made threaded hole for 
use with cap screws in soft materials and 
for repair applications. Endless uses for 
compact design, space saving. 
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Miniature screws aid standardization of small devices 


Tiny close-tolerance 
Unbrako screws available 
in standard sizes 


New economies in the design of space- 
saving miniature equipment are pos- 
sible with these UNBRAKO miniature 
socket head cap screws. Manufactured 
to timepiece precision, available local- 
ly, they save the costly necessity of de- 
signing special screws to fasten tiny 
parts in compact units. They’re ideal 
for use in typewriters, calculators and 
computers, servomechanisms, elec- 
tric and electronic equipment—and in 
countless other small, intricate devices 
where maximum reduction in bulk 
and weight is required with no sacri- 
fice in strength of individual com- 
ponents or assemblies. 

Fingers grip the knurled heads on 
these tiny screws positively for easy 
handling and fast assembly. Uniform 
hex sockets assure maximum wrench- 
ing torque. Controlled fillets under 
the heads prevent shearing of the 
heads. Threads are fully formed for 
maximum strength and exact fit. Ex- 
tremely accurate head diameters per- 
mit their use in countersunk holes, 
saving weight by reducing the length 
of the screw required and making 
flush designs possible. 

These standard UNBRAKO miniature 

| screws are available at your author- 

HEAT-TREATED — ized industrial distributor’s. See him 
ALLOY STEEL / a today. Or write us for Bulletin 2055 

V, and samples. Unbrako Socket Screw 

Class 3 Fit Standard -— Division, STANDARD PRESSED STEEL 


J inki 28, Pa. 
— dailia Co., Jenkintown Pa 


Diameter Threads per Inch Torque in Inch-Pounds Weight per 1000 See us at Booth 479 — ASTE Show 
NC NF Length NC NF in Pounds 


A .104 80 Vs 2 
4p 5 040 80 Y 2 
D .060 80 Vo 2 
F .050 80 p 2 


A .118 72 Vs à 3. 
.073 72 Ys b 3. 
.073 72 VA ` 3. 
.050 72 % 3. 


5 
.140 Ve . 6.0 
.086 VA i 6.0 : 
.086 ¥y i 6.0 i SOCKET SCREW DIVISION 
A Yr , 6.0 


.161 Ne ; 9.5 
.099 A : 9.5 
Ys í 9.5 
Ya d 9.5 


Standard UNsRAKO miniature socket head cap screws are available in 
sizes # 0, # 1, # 2 and # 3, in heat treated alloy steel or stainless steel, at your 
authorized industrial distributor's. Standard lengths range from Ys to V2 in. 


0 .152 Standard Screws are threaded 
0 .182 to the head. Special materials, 
0 lengths, and threaded lengths 
0 are available. One "High-Titan" 
9 
5 
5 


. UNBRAKO hex key is included with 
each package of 100 screws. 


— 


STANDARD PRESSED STEEL CO. 


moo»|moo»moov 


JENKINTOWN PENNSYLVANIA 
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DOW CORNING 
CORPORATION 


Accuracy of Delicate Instruments | 
Assured by Silicone Damping Fluids | 


With remarkably flat viscosity-temper- 
ature slopes, Dow Corning 200 Fluids 
show little change in damping force 
over extremely wide temperature spans. 


That's why these fluids 


specified damping vibrations in 


silicone are 
for 
instruments ranging from the simplest 
dash up to 

oil made by 
Oil Cementing Co., 
Texas. 


board gauges 
well 


Well 


automobile 
the 
Halliburton 
Houston, 


delicate tools 


By retaining a practically consistent vis- 


cosity from bottom- 
400 F, 


Halliburton’s 


room temperature to 
hole temperatures ra 


200 Fluid 


drift 


nging up to 


helps to 


keep 


direction-survey tool ac- 


angle and 


curate within half a degree at angles 


up to 13 


AINA 


R 
| 


vanam. 
I me P 


VN 


silicone News 


FOR DESIGN ENGINEERS 


No. 24 


ATOMIC SUB DESIGNERS SAVE 4.5 TONS 


BY USING SILICONE 


The fact that 
pound with Dow Corning silicone insula- 


you get more power per 
tion has been proved in almost every 
But 


better demonstrated 


kind and size of electric machine. 


never has it been 


than in the atomic-powered “Seawolf” 


built by the Electric Boat Division of 


Increase Minimum Bearing Life from 3 to 36 Months 


as little as 3 


Efficient design, long life and customer 


satisfaction may depend on solving a 
high temperature lubricating problem. 
Here’s metal 
tempering furnaces 
Holden Co. of Detroit 


Dow Corning 44 


how such a problem in 


made by A. F. 


was solved with 


Grease. 


Molten salt is used as the heat transfer 


medium in Holden's metal tempering fur- 


Maintained at from 


700 F. 


naces temperatures 


is circulated 
The 


an electric 


300 to the molten salt 


by a pump submerged in the bath 


vertical shaft pump is driven by 


motor located above the bath 


[he efficiency of this design was originally 


discounted, however, by higher main- 


tenance costs due to the melting of even 


the best organic greases and failure of the 


journal bearings supporting the pump shaft 


months of service. Each 


l le f 
ulure resulted in three or four 


of downtime and lost production. 


Holden 


Grease 


and one-half 


Dow 


[here hasn't been 


years 
Corning 44 


i bear 


igo 
ted using 
ing failure r 
and customer satisfaction 


44 Sil 
with 


since, 


^ tube of icone Gr now in- 


Case 15 


cluded every furnace shipped lo 


Hol 


den has replaced con 


assure its use, 


ventional bearing 
fittings with 
cups 


filled once every 


grease 
[hese cups are 
two 
They 


weeks are 


given one complete 


turn each day 


Continuous perform 


ance is further as 


INSULATED MOTORS 


General Dynamics Corporation. Silicone 


enabled Seawolf designers 


total 


insulation 


to reduce motor weight by 


about 25%. 


CLASS H MOTOR STILL ON TEST 


AFTER 54,852 HOURS AT 240 C 
At 10 A.M., 1946, a Class H 
insulated 5 hp motor was generator 


June 6 


loaded to operate at its test tempera- 
240 C in 
labs. 


ture of Dow Corning’s 
test 500 
since it has been shut down and ex- 
posed to 100% 
As of 11 


motor 


motor Every hours 


relative humidity for 


A.M., 
still on 


February 1, 
test 
hours at an average 
240 C! That’s 
years operation 


24 hours. 
1956, this 
after 54,852 
copper temperature of 
equivalent to 333.5 
at the Class H temperature of 180 C. 


was 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





Silicone News 


Silicone Finish Adds Color and Life to Space Heaters 


DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS | > 
AND TECHNICAL lẹ ~ 
0 NAME T 


Producers of structural laminates will want to 
try heat-cleaned glass cloth finished with Dow 
Corning T-31 Effective with epoxy, phenolic, 
polyester and silicone resins, this new finish 
enables laminators to meet most specifications 
with one type of finished glass cloth. Easy to 
apply with conventional equipment, T-31 requires 
no buffering before application; no washing, 
neutralizing or curing after application. For more 
information circle 


“Silicone Cuts Foam in Kraft Washing,” an 
article from Paper Trade Journal, describes use 
of Dow Corning Antifoam A in paper mills. 
Metered into weak liquor stream at 0.1 ppm, this 
silicone defoamer effectively reduces 
first stage washer. Production is more consis- 
tent and easier to control; pulp losses are elimi- 
nated and liquor loss reduced. Cost 12 to 15 
cents per ton of finished paper. No. 244 


foam in 


Physiccl properties of all available Silastic gums 
are summarized in new data sheet. All rubber 
formulators should have a copy available as a 
quick, convenient means of selecting the most 
suitable gums for compounding silicone rubbers 
to meet different requirements. No. 245 


Now available—1956 Reference Guide to Dow 
Corning Silicone Products. A concise, compre- 
hensive, 12 page reference that is convenient-to- 
use. Its packed with data, properties, and infor- 
mation on how you can use silicones in design- 
ing new equipment, improving performance and 
reliability of original 
production and maintenance costs. 


equipment, or reducing 


No. 246 


“Surface Protection of Malt Beverage Bottles 
by Silicones,” an article by J. P. Poole of Brock- 
way Glass Company, describes development work 
and testing procedures; includes information on 
durability and labeling. Conclusion is that sili- 
coned glass containers represent a real contribu- 
tion to the industry. No. 247 


Bow Corning Corporation, Dept. 8603, Midland, Michigan 


Please send me: 239 240 241 242 243 
244 245 246 241 


NAME 
TITLE 
COMPANY 
STREET 
CITY 


s JE... DAMM een 


Many manufacturers of domestic space 
heaters have adopted silicone finishes, 
Available in a wide range of decorator 
colors, these heat resistant silicone 
finishes bridge the gap between organic 
finishes which rapidly lose their attrac- 
tiveness at elevated temperatures, and 
more costly porcelain coatings. Here's 
a report received from one manufac- 
turer of space heaters, the Quaker Mfg. 
Co. Division of the Florence Stove Co. 


"There has been a trend in our design of 
heaters toward enhancing appearance by 
finishing certain functional parts in colors 
contrasting or blending with the greater 
portion of the cabinet. 


"To do this, it has been necessary to use a 
finish which will be satisfactory in colors 
formerly 


considered impractical. 


"Silicone paints were the answer to dec- 
orative color where high temperatures are 


ATOMIC SUB 
horsepower but insulated with Class A or 
B materials would weigh an 
36,000 pounds. Thus, 
is responsible for 
of about 4.5 tons. 


niinued 


estimated 
silicone insulation 


a total weight savings 


This experience confirms again the fact 
that you get more power per pound from 
electric machines built with a Dow Corn- 
ing silicone insulating system. To marine 
engineers that means less weight, increased 
speed, better maneuverability, lower 
consumption. To 
men, it 
ranging up to 


fuel 
production and main- 
means a 


50%, 


tenance 


service factor 


lower installation, 


distribution and operating costs, and more 


INCREASE BEARING LIFE ( 
sured by using electrical insulating mate- 
rials made with Dow Corning silicones 
to protect the 34 hp, 1250 rpm pump 
motor against the high ambient temper- 
involved in mounting it 


niinued ) 


atures close to 
the pump shaft. 


that the additional insulating cost of about 


Holden’s engineers figure 


$12 is negligible compared with reliability 
and freedom from downtime and replace- 
ment costs. No. 241 


involved. This is illustrated by the top 
grille on the unvented wall heater, the 
radiant door liners on the oil heaters, and 
the front grille on our Model 4210. 


“Midland Industrial 
formulator of 


Finishes, a leading 
paints and 
enamels, worked with Quaker in solving 


the finishing problem." No. 242 


silicone-based 


reliable 


silicone 


service. To equipment designers, 


insulation means freedom 


from the size and weight limitations im- 


new 


posed by the relatively low heat stability 
No. 239 


of organic insulating systems. 


SILICONE DAMPING FLUIDS ( 
Actually, this 


three 


ontinued 
tool 
designed to 


ingenious comprises 


instruments measure 
and record the drift and direction of drift 
in an oil well drilling string. "Direction" 
of the string is shown by a compass with 
a highly polished "north" arm suspended 
in à plastic filled 


silicone fluid. 


glass-bottomed 
with a low 


case 


VISCOSILY 


“Drift inclination” is indicated by the posi- 
tions and relative angle between two other 
polished arms which are permitted to swing 
freely within a 
This 


second glass-bottomed 
filled with a high- 
viscosity Dow Corning 200 Silicone Fluid. 


case. case 1s 


The two mounted in the tool 
glass windows facing one an- 


A pair of 


cated between them is geared and wired 


cases are 
with their 
other. photoelectric cells lo- 
to constantly scan and record changes in 
both dials while the tool is being lowered 


into the well. No. 240 
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What every user of 


= electrical ingulation 
should know about 


copy of «What every user of 


a free 
bout [SOMICA.” 


PON Please send me 
electrical insulation should know 4 
Now- 


4 
for your free à 
$ 


copy of this 
valuable catalog. .- 
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G.E. selects Enjay Butyl for versatile 
indoor-outdoor transformer casing 


The use of Enjay Butyl in General Electric’s molded transformer housing 
solved three particular problems—insulation, support, casing. G.E.'s engi- 
neers found that Enjay Butyl has low moisture absorption, fine resistance 
to corona and sunlight, and excellent adhesion to copper. In addition, 
it has a low power factor and good resistance to impact damage. 

In electrical manufacturing and design, Enjay Butyl offers three out- 
standing features: excellent electrical properties, low cost, and immediate 
availability. 

Enjay Butyl m: v well cut costs and increase the performance of your 
product. Get the facts on this extremely versatile, low-cost rubber. Com- 
plete laboratory facilities and technical assistance are at your service. 
Contact the Enjay Company today. 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 
District Office: 11 South Portage Path, Akron 3, Ohio. 


36 SUCCESSFUL YEARS OF LEADERSHIP IN 


BUTYL 


Enjay Butyl] is the super durable rubber 
with outstanding resistance to aging «+ 
abrasion * tear « chipping * cracking + 
ozone and corona « anlai . gases « 
heat + cold * sunlight * moisture 


SERVING INDUSTRY 
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FOR CORROSION RESISTANCE. The Marathon Corporation developed a 


method of producing lignosulfonates from paper mill sulfite liquor, but it was 
impractical until Stainless Steel became available in the 1930's. The plant 
now produces 75 million pounds a year, and 50% of the equipment is Stain 
less Steel 


NOTHING 


can equal 


Stainless Steel 


@ No other design material can match Stainless Steel in its combina 


tion of desirable properties: corrosion resistance, strength and hard 
ness, beauty, cleanability and easy fabrication. When buying Stainless, 
remember that United States Steel offers the widest range of types, fin 


ishes and sizes available in the United States 


USS STAINLESS STEEL 


SHEETS * STRIP * PLATES * BARS * BILLETS 
PIPE * TUBES * WIRE * SPECIAL SECTIONS 


UNITED STATES STEEL 


FOR ENDURING BEAUTY. This great religious 


} 


symbol is erected on the grounds of St 
Patrick's Academy, Chicago, Ill. The 
f 


less Steel skin furnishe lear 


manent inspiration t 


FOR WET, ABRASIVE SERVICE. Here's a 


Stainless Steel shaker screen in a coal plant 
Management says, “Ordinary screens would 
only last about two weeks, but we can expect 
three years of service from these Stainless 


Steel screens 





ask the man on the production line... 


"I want P-K'self-tapping 
screws... 
I make more 
money with ’em!” 


He does! You do, too! 


Pay a man on a unit basis and he wants only the 
fastener that speeds production and eliminates 
rejects. That’s why P-K Self-tapping Screws are 
preferred by men on the assembly line. They 
know through actual use that Parker-Kalon Self- 
tapping Screws are headed, threaded, pointed and 
hardened to keep assembly lines trouble-free! 

Men in charge of production are P-K boosters, 
too. They know that the cost of the fastener is a 
fraction of the cost of using that fastener on the 
line—that P-K screws are actually the most eco- 
nomical. That's why the men who are responsible 
for production specify Parker-Kalon. They know 
... if it’s P-K, it’s O.K. 


Sold Everywhere Through Leading Industrial Distrib- 
utors. Warehouse In Chicago, Ill. 


PARKER-KALO N fasteners 


PPOPPOPPPRIORIER L/P II 


PARKER-KALON DIVISION + GENERAL AMERICAN TRANSPORTATION CORPORATION + CLIFTON, NEW JERSEY 
Lu 
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New LINEAR Compounds Answer Difficult Sealing Questions 


Through pioneer research in the utilization of new polymers 
and elastomers, LINEAR provides new answers to problem 
sealing applications in hydraulic systems. 


Smashes through the thermal barrier! At elevated temperatures, 
conventional ring packing compounds cannot withstand Aro- 
matic Fuels, Aroclor, Dow-Therm-A, MIL-L-7808 and other 
diester fluids. LINEAR ''O" Rings molded with WJ-70 com- 
pound, were tested up to 78,000 cycles at 500°F. They show 
absolutely no sign of deterioration . . . no change in the pre- 
cise dimension of the rings! 


Withstands both flammable and non-flammable fluids! LINEAR ho- 
mogeneous molded parts including “‘O”’ Rings, V Rings, 
Cups or Fabric Reinforced Vee-Dam Rings compounded from 
YJ-70 provide perfect sealing in hydraulic systems using such 
fluids as Skydrol, Pydraul, Lindol, or mediums that contain 
Tri-Cresyl- Phosphate. In these, as well as in flammable petro- 
leum base fluids, YJ-70 resists deterioration . . . makes 
packing changeovers unnecessary, regardless of the fluid used. 
These new LINEAR compounds have widespread industrial 
application—may help solve a difficult sealing problem for 
you. They are additional examples of why it pays you to 
rely on LINEAR’S experience. 


“PERFECTLY ENGINEERED PACKINGS" 


LINEAR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILA. 35, PA 
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New cost-saving \ 
feature built into} 


doughnut fryer... 


with 


e A new feature in this volume doughnut fryer is the 
use of super sanitary heating tubes made from 
diamond-shaped Carpenter Stainless Tubing. The 
diamond shape permits faster, more economical 
heating because of the greater heating surface in 
contact with the fat. Doughnut crumbs cannot 
settle on the tubes, making cleaning easier and 


preserving the fat longer 


[his is just one more example of combining the in- 
herent advantages of stainless—high strength-weight 
ratio, fine appearance, corrosion and abrasion resis- 
tance and super sanitation—with the extra benefits 
of special shapes of Carpenter Stainless Tubing. 


Why not investigate the possibilities of designing 


arpenter Diamond-Shaped Stainless Tubing 


and building the advantages of Carpenter Stainless 
Tubing shapes into your products. Call your nearest 
Carpenter Distributor or Branch Office for consul- 


tation and information. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


0., Port Washington, N. Y CARSTEELCO" 


Stainless Tubing & Pipe 
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Guarantee TOP Performance and Maximum Lifel 


E 1c24 THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 
CASE-HARDENED Piston Rods (52-54 
Rockwell "C") provide practically com- 
plete protection against damage from ham- 


mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 
the case-hardened rods protects against 


scratch-damage and rust. Available from 
Miller at no extra cost. 


Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- a) P 
peratures from—100°F. to plus 500° F They AST 7 
are impervious to practically all known aT 


chemicals, including the fire-resistant, spe- 


cial, and standard hydraulic fluids in cur- a s^, 
rent use. Available from Miller at no 


extra cost. L 


Benefits To You 

Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation 

Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 


service ) 


See These New Features on 
Miller Cylinders at Miller 


BOOTH *429 


A. S. T. E. SHOW, March 19-23 
International Amphitheatre 
Chicago 


MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN * DAYTON * TOLEDO « CINCINNATI + COLUMBUS e 
PITTSBURGH © PHILADELPHIA © BOSTON © HARTFORD © NEW YORK CITY 3 
BUFFALO © ROCHESTER è MINNEAPOLIS + GRAND RAPIDS + DETROIT è FLINT = 2002-04 N. Hawthorne Ave. Melrose Park, Ill. 
FORT WAYNE * SOUTH BEND * INDIANAPOLIS © MILWAUKEE * LOUISVILLE , 

KANSAS CITY © SEATTLE * LOS ANGELES © SAN FRANCISCO © BALTIMORE : 
DENVER © ST. LOUIS + MOLINE * CHICAGO è HOUSTON è ATLANTA AIR & HYDRAULIC CYLINDERS * BOOSTERS * ACCUMULATORS 


DD, CAASA ond QER ANAS COUNTERBALANCE CYLINDERS 





We have had 
TETTE 
get acquainted 
with these 
relays... 


The 4000 T ype Relay 
a typical Kellogg 
product for industry. 


Making and improving these relays during the past 58 years has taught us to 
know them very well. The use of these relays in our own equipment has helped 
to make Kellogg the leader in the independent telephone field 
You can save design time and cut production costs because our intimate experi 
ence as a relay-user as well as relay-maker enables us to develop relays that are 


rated to meet your requirements . . 


ment, for a lifetime of service... to stock them for early delivery. 
For instance, we have in stock thousands of variations on the standard Kellogg 
1000 Type Relay, including time-delay, twin, snap-action, multi-contact, and 
plug-in relays. You can anticipate their performance in any application because 


we have true ratings on every one of them. 


x 
For the A.B.C.’s of the 4000 type relay and 


other Kellogg relays use the coupon to send 


for this Kellogg Relay Bulletin. 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 


A Division of Internotionol Telephone ond Telegroph Corporation 
Sales Offices: 79 W. Monroe St., Chicago 3, II. 


Industrial Sales Dept. 


[ ] Please send me the booklet on Kellogg Relays 


NAME 
FIRM 
STREET 


CITY 


A 


KELLOGG 


K 


.to build them to stand up in your equip 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 


A Division of International Telephone and Telegraph Corporation 


Sales Offices: 79 W. Monroe St., Chicago 3, Ill. 


QUALITY COMPONENTS FOR INDUSTRIAL CONTROL 
QUALITY COMMUNICATIONS SYSTEMS 


KELLOGG Bronch Warehouses and Offices 


6000 W. 51st Street 
Chicago 38, Illinois 
REliance 5-5445 


4501 Truman Rood 
Konsos City !, Missouri 
Humboldt 7085 


410 N. Syndicate Avenve 
St. Vaul 4, Minnesota 
Nestor 5878 

KELLOGG Branch Office 
406 $. Moin Street 

Los Angeles 13, Collf 
Vondyke 6759 


Product Engincering 


1515 Turtle Creek Blvd 
Dollos 2, Texos 
Prospect 5191 


1663 Mission Street 
$on Fromcisco 3, Colifornia 
Morket 1-6011 


1555 West Fourth Street 

Monsfield, Ohio 

Monsfield 7-2816 

Export Distributor 

International Stondord 
Electric Corp 

50 Church Street 

New York 7, New York 
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Silver-zinc battery produced by American Machine & Foundry Co., Colorado 
Springs, Colo. Case molded by Vlchek Tool Company, Cleveland 4, Ohi 


CASE FOR SILVER-ZINC BATTERY 


POINTS UP SIX ADVANTAGES OF C-11 PLASTICS 


Boasting 100 per cent re liability, this lit- 
tle lightweight battery can tell a lot about 
the material its made from. It's used for 
airborne ordnanc« guide d missiles, and jet 
aircraft starting systems, and has high pow- 
er-to-weight and power-to-volume ratios 
Vibration, shock, and rapid temperature 
changes make up its « vervdav working en- 
vironment 

These conditions provide a convincing 
demonstration of the BAKELITE Brand C-1] 
Plastic from which the battery case and 
cover are molded. C-11, an acrvlonitrile- 
styrene copolymer, has these properties 
e chemical resistance — C-11 is inert to 
potassium hydroxide 
@ toughness — C-11 withstands severe vi- 
bration, thermal and mechanical shock 


e heat distortion point — 170 to 180 deg 
E temperatures reached bv high current 
rate dis harg« s of these batteries 


e rigidity and tensile strength — internal 
and external pressures must not distort out 
side dimensional tolerances 


e ease of fabrication — C-11 provides 
close dimensional tolerances and intricat« 
shapes in small molded parts. Sections can 
be joined with compatible cement 


e transparency — battery can be visually 
inspected during manufacture and in op- 
eration 


Do operating conditions for your product 
call for a material like Bakevire C-11 Plas- 
tic? If so, get more information by writing 


Dept. LJ-145. 


QQ 


C-11 PLASTICS 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation Ma® 30 East 42nd Street, N 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term BaxELrTE and the Trefoil Symbol are registered trade-marks of UCC 
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Now...new flexibility...economy in 
machinery design made possible by 


Y 


tidy 
m " yn 
eni! 
Saati, 
PAL 


COST COMPARISON 


STANDARD BELTS Width of Sheave Cost 
(Total Rated Capacity 45.5 HP) (Inches) (Dollars) 


Motor Sheave 10" p.d., 5C groove 5.375 38.68 
Mill Sheave — 20" p.d., 5C groove 5.375 64.08 
V-Belts 5 standard C 144 48.00 

‘Matched Belts” 150.76 


PREMIUM BELTS 


Reinforced with ‘‘Dacron’’ 
(Total Rated Capacity 50.4 HP) 
Motor Sheave 10" p.d., 4C groove 
Mill Sheave — 20" p.d., 4C groove 
V-Belts 4 premium C 144 

**Matched Belts'' 


BELTS reinforced 
with DAC RON 


REG U $ PAT OFF 


POLYESTER FIBER 


Greater power-handling capacity... 
lower drive costs...easier matching 
with this stronger, more stable 
reinforcement ! 


To meet today's demand for smaller, more compact, 
more economical v-belt drives, manufacturers have de- 
veloped premium v-belts reinforced with ‘‘Dacron’’* 
polyester fiber that: 


4. Withstand greater shock 
loading. 

5. Have longer flex life. 

3. Transmit up to 40% more 6. Are more stable. 
horsepower, depending on 7. Have less stretch. 
belt construction. 8. Require less maintenance. 


1. Lower drive cost. 


2. Save valuable space. 


"Dacron" in v-belts is approximately 404; stronger than 
conventional fibers. It is highly resilient — ‘‘gives’’ under 
high impact—but resists stretch and compression. And 
the low moisture regain of ‘‘Dacron’’—only 0.4% —as- 
sures dimensional stability to changes in humidity. 

Because these new high-strength, low-stretch v-belts 
permit use of fewer belts and smaller sheaves, they are 
more economical to install and to maintain. 

For your next drive, consider the advantages of premi- 
um v-belts made with ''"Dacron". They combine the 
unique properties of “Dacron” polyester fiber made by 
Du Pont and the highest skills of leading manufacturers 
who make the belts. E. I. du Pont de Nemours & Co. 
(Inc.), Textile Fibers Dept., Wilmington 98, Delaware. 


*"Dacron" is Du Pont's registered trademark for its polyester fiber 


REG. U.S. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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eEXPERIENCE OF PROVEN PERFORMANCE . . . OVER HALF A CENTURY 

There is no substitute for the reliability of proven performance. Top Names 

of the Nation's Industry have proven ME performance in ENGINEERING 
. . DESIGNING . . . PRODUCING QUALITY PRODUCTS 


e VERSATILITY WITH A WIDE RANGE OF DESIGN 

MOTORS 1/20 thru 2500 HP .. . GENERATORS '/, thru 2000 KW .. . Single 
Phase, Polyphase, Direct Current . . . Standard or Special . . . Marathon 
Electric can design to meet your special specifications. 


e SERVICE THROUGHOUT THE NATION 
MARATHON ELECTRIC has a DISTRICT OFFICE or Representative near you. 
Call your ME Representative TODAY to help solve your motor problem 


Q 
X 


TYPICAL 
SPEED-TORQUE 
CURVE 


EXPLOSION PROOF MOTORS 


MARATHON ELECTRIC'S familiar ribbed 
frame construction has already been often 
copied but never duplicated. This care- 
fully developed rib design formula has 
resulted in the COOLEST, CLEANEST, MOST 
EFFICIENT, and MOST COMPLETE RANGE 
of EXPLOSION PROOF MOTORS to carry 
the Underwriters’ Laboratories Label. They 
are available in NEMA frame from 56 
thru 680 series, from 1/12 thru 250 HP. 


LL 
D tne * 


All ME Explosion PIE TE Carry Label in 1/12 HP Through 250 HP Ratings 


SINCE 1913 


"M MARATHON ELECTRIC 


SPADE 10 HOME OFFICE AND FACTORY, WAUSAU, WIS. FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 
for further ' 
Information 


® 
SALES OFFICES IN PRINCIPAL CITIES 
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How the right "COAT" solves many spring problems 


€ Unless you yourself go in for forming wire springs, 
you have no idea what a tricky business it is. For one 
thing, as every fabricator knows, it takes extreme uni- 
formity in the wire to obtain the precise dimensions and 
the exacting tension, torsion or compression character- 
istics so often required. 


But uniformity alone won't always do the trick! As a 
leading supplier of special wire for tougher-than-usual 
spring requirements, National-Standard has delved 
deep into production problems and has come up with 
answers that help many a fabricator hold better to 
tough specifications and produce faster with less waste 


NATIONAL-STANDARD COMPANY * 


and more profit! 


Time and again, for example, National-Standard has 
shown that merely a change in wire coating or lubrica- 
tion quality is of major importance in forming opera- 
tions. Proper coating also helps gain uniform dimen- 
sional response to heat treating. Quite often, in fact, 
troubles chalked up to wire variance are really the fault 
of improper coating or finish. 


Helping fabricators solve problems and cut costs is a 


National-Standard specialty. We're geared for it and 
make a point of it. Try us and see! 


NILES, MICHIGAN 


Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION «+ CLIFTON, WN. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
Industrial Wire Cloth 


WAGNER LITHO MACHINERY * JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Stee! Wire, Small Sizes 


Me 


7 


g 


j 





Multi-Fex 47 


quiz for design | 


gm 


x 


engineers who wart => 
greater freedom of design 


WHAT ARE U.S. 
MULTI-FLEX 
PRODUCTS? 


They are accordion-like, tubular rubber products that have a versa- 
tility and an adaptability impossible to duplicate in connections made 
by conventional methods. Produced by United States Rubber Com- 
pany, they are made of natural or synthetic rubbers—with or without 
cotton, asbestos, glass or nylon fabrics. With few exceptions, all U. S. 
Multi-Flex products are made to order for specific applications. 


MULTI-FLEX This gives flexibility, rigidity, and the ability to take movements in 


PRODUCTS ARE axial extension and compression. Other qualities are: 
e Resistance to crushing and fatigue œ Resistance to extremes of 
CIRCUMFERENTIALLY temperatures, abrasives, corrosives, oil, water, and grease e High 


CORRUGATED! travel ratio. 


WHAT ARE SOME 
EXAMPLES OF 


MULTI-FLEX 


PRODUCTS? 


Above are shown only six of the various styles of U.S. Multi-Flex boots. Because Multi- 
Flex boots are custom-made, THEY CAN BE “TAILORED” TO MEET THE EXTENSION, 


COMPRESSION AND DESIGN REQUIREMENTS OF ALMOST ANY APPLICATION. 


WIDE 


APPLICATION 


In industry: Multi-Flex boots are used for rams in hydraulic presses 
making grinding wheels or other abrasive materials; on adjusting 
screws in grinders and machine tools; for guide rods in mechanical 
stamping presses; for reciprocating parts and for pistons and worm 
gears in a multitude of applications; for any hydraulic cylinders and 
other reciprocating parts requiring protection. 


Any maker of equipment with moving parts which need protection 


FOR 
MULTI-FLEX! 


should investigate U. S. Multi-Flex®. For engineering advice, get in 
touch with any of our 27 District Sales Offices, or write us at Rocke- 
feller Center, New York 20, N. Y. 


Mechanical Goods Division 


United States Rubber 
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most UNCOMPLICATED starting switch going 
ANOTHER EXCLUSIVE FOR DELCO E-feeeeee. MOTORS 


That’s all! Just three simple parts snap open the starting switch on Delco — 

Products FHP Electric Motors. This utter simplicity of action—compared to | IT'S ON 
other switches with as many as 12 parts— means longer switch life, fewer service M : 
problems and greater customer satisfaction with your product. And the switch is 


practically noiseless when starting and stopping. 


'This exclusive Delco Products starting switch has other advantages, too. It acts 
consistently within a few rpm of the same speed every time— time after time after 
hundreds of thousands of times. The nylon weight is free to rotate when in 
contact with the ceramic-coated contact arm, practically eliminating wear. The 
spindle is self-cleaning so dirt, corrosion or rust cannot 
interfere with its operation—as they can with conven- 
tional designs. 
This is a sample of the kind of superior engineering that 
makes Delco Products electric motors the right motors to 
power your product. 


Get the facts on the Delco Products electric motor for 
your particular needs. Contact your nearby Delco Prod- 
ucts Sales Office or Delco Products, Dayton, Ohio. 


DELCO Elh. MOTORS 


MOTORS DELCO PRODUCTS, DIVISION OF GENERAL MOTORS, DAYTON, OHIO 


FRoveol best by Performance / 
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Tension Control Problems? 


Dynamatic’s Long Experience in Solving 
Industrial Windup and Unwind Problems 
will be Valuable to You 


-— Eddy-Current Drives with tension con- 


trols are used extensively in the fields of paper, 
rubber, textiles, ferrous and non-ferrous metals, 


plastics, and printing. 


Combined with associated controls, Dynamatic 
Eddy-Current Drives provide automatic constant 
tension as the roll diameter changes on center re- 
winds and unwinds. Constant tension is maintained 
over a wide range of material delivery speeds with- 
out the use of dancer or follower rolls. Controls 
may be adjusted for tapered tension to increase or 
decrease tension automatically as the roll changes 


diameter. 


Multi-range tension or tension adjustment over a 
wide range is easily accomplished at the operator's 


Metal slitter powered by Dynamatic Drives. Adjustable speed station to accommodate materials of various thick- 


liquid cooled coupling used as main drive; Ajusto-Spede™ Drives, 


with constant tension control, wind up the metal strips. nesses or widths. Control modifications are available 


to provide for inertia compensation and other indi- 
vidual requirements. Dynamatic engineers are avail- 


able for consultation on your problems. 


Bulletins giving detailed 
information on 
Dynamatic Tension Control 


will be sent free at your request. 


Completely Dynamatic driven paper super-calender. Adjustable 
speed liquid cooled couplings with Eddy-Current brakes drive the 
calender rolls and center rewinder. Dynamatic liquid cooled brake 
provides center unwind hold-back. Co-ordinated controls provide 
for wide-range adjustment of speed and tension. 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
KENOSHA, WISCONSIN 


3307 FOURTEENTH AVENUE . 
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FOR GASKETING 


("*Armalon'' feit 
impregnated with 
tetrafluoroethylene 
resin) 


FOR FILTERING 


(Soft, pliable 
'"Armalon"'' 
feit alone) 


i 
ba 


à 


ARMALON FELT made with tetrafluoroethylene fibers is 
chemically inert, withstands 500°F. temperatures continuously 


Now Du Pont '"Teflon" tetrafluoroethylene ‘‘Armalon’’ felts show particular pron 
resin in a new, useful form—felted for special gasketing and filtering materials. They « 
used practically indefinitely under condit 


applications in industry. “Armalon’’ felts are 


unaffected by all common fuels . . . and with- of exposure that would quickly 
ils. TI means substant 


desti 


stand attack by strong acids and bases. They nary mater 
do not absorb water, refuse to stick to any ma tions in maintenance and replace 


I if 
Ou 


terial, and can take temperatures up to 500°F W ould youcare to know moreal 
Currently available in limited quantities only Just mail the coupon for free boo 


DU PONT INDUSTRIAL 
COATED FABRICS 


BETTER THINGS FOR BETTER LIVING 
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Latest Mallory timer : witch, 
developed for clothes driers and 
other heavy duty service, can 
control two 30-ampere circuits. 
Motor mounting position can 
be behind the switch housing 
as shown at left) or on top (set 


small illustration 


NOW. ..a Heavy Duty Timer Switch 
at “Light Duty” Cost 


Wren YOU NEED a timer switch for heavy 
duty applications, see what this new Mallory 
model has to offer. It has ample capacity to 


match the requirements of electric clothes driers. 


adapter to convert to screw type when desired. 
The motor can be supplied in either of two 
mounting positions . . . to give minimum back- 
of-panel depth, or minimum panel area. 


It is also applicable to a variety of industrial The housing is totally enclosed to protect 


against entry of dust and dirt. The complete 
unit is compact. It takes only seconds to mount 
it in place, by means of two self-threading screws. 


service, such as controlling oven heating ele- 
ments, or for starting and stopping motors up to 
several horsepower. Exceptionally simple in 
design, it is built for performance . . . and priced 
for economy. The timer controls two circuits, 
on cycles from 1 revolution per hour to one in 
12 hours. Interrupting capacity is 30 amperes. 
Any desired cam pattern can be supplied. 


Used by leading manufacturers in millions of ap- 
pliances, Mallory timer switches set the standards 
of the industry for precision, quality and econ- 
omy. Write to Mallory today for details on this 
newest development, and for a consultation on 


Spade terminals are provided, with a simple your special timer switch requirements. 


Expect more...get more from 


Serving Industry with These Products: P.R.MALLORY &. CO. Inc 
Electromechanical—Resistors © Switches * Tuning Devices * Vibrators 
Electrochemical—Capacitors * Rectifiers è Mercury Batteries 


Metallurgical— Contacts * Special Metals and Ceramics e Welding Materials 


MALLORY & CO Inc., INDIANAPOLIS ó, INDIANA 
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B&W Welded Stainless 
Tubing 


designer 


With a Critical Eye 


The designer intent on developing a finer product at lower cost 
cannot afford to ignore the important design advantages inherent in 
B&W Stainless Welded Tubing: 

» High strength-to-weight ratio 


ə Material, weight and space savings 

ə High resistance to corrosion and oxidation 

» Ability to assume virtually any design shape without loss of 
structural advantages 

ə Improved product appearance 

» Availability of a full range of types, grades, sizes and 
finishes to meet your requirements 


Whatever your specific product requirements, 
B&W’s wealth of experience in the manu- 
facture of tubing for every type of applica- 
tion, assures you of Welded Stainless Tubing 
that is, in effect, custom-produced to your 
needs. 


For help in choosing the rigbt tubing for any 
specific job call in Mr. Tubes. He's your local 
representative of B&W’s technical staff, re- 
gional sales offices, and a network of friendly 
tubing distributors. Take advantage of the ex- 
tensive tubing knowledge he represents. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio-Welded Carbon Steel Tubing 
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New trends and developments 
in designing electrical products... 


How General Electric Permanent Magnets help designers 
miniaturize products by supplying constant magnetic field 
energy in a fraction of the space required by electromagnets 


up constant magnetic field 
energy is necessary, powerful 
G-E Alnico permanent magnets offer 


the designer many advantages no 
electromagnet can match. 


The most important of these ad- 
vantages from the designer's view- 
point—is the permanent magnet’s 
superior volumetric efficiency. An 
Alnico permanent magnet can supply 
a given magnetic field in a fraction 
of the space required by even the 
best designed electromagnet. 


Since miniaturization has become 
so vital in the electrical and elec- 
tronics industries, it 1s important to 
see just why and how a permanent 
magnet utilizes space so much more 
effectively. 


Figure 1 shows a typical magneti- 
zation curve of an electromagnet 
with a flux density of 20,000 gausses, 
when the polarizing force is 200 
oersteds. (The curve has been dis- 
placed into the magnetizing quad- 
rant for comparison purposes. ) 


In a well-designed electromagnet, 
approximately half the total area is 
occupied by conductors, and half 


is flux - conducting core material. 


FIGURE 1 FIGURE 2 


Therefore, to make the comparison 
valid, the residual induction of the 
electromagnet must be reduced to 
10,000 gausses (Figure 2). 


The area under the curve now 
represents the approximate external 
field energy available on a volume 
basis. When the equivalent demag- 
netization curve of Alnico 5 is plotted 
against the corrected electromagnet 
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curve (Figure 3), the true capabil- 
ities of each type of magnet become 
immediately apparent. 


The area under the Alnico 5 curve 
is about three times the area under 
the electromagnet curve. Thus, to 
produce a given field requirement, 
the permanent magnet will occupy 
a volume one-third that of an equiv- 
alent electromagnet. 


ELECTROMAGNET 


ALNICO 5 


FIGURE 3 


The above comparison is some- 
what theoretical; under many cir- 
cumstances, permanent magnets will 
show to even greater advantage 
For example, consider the two TV- 
tube focusing magnets in Figure 4, 
at the top of the next column. 


At the left, is the electromagnet 
previously used. It weighed 2 lbs 
13 ounces, and took up 16.35 cubic 
inches. At right, is the G-E Alnico 
9 permanent magnet which replaced 
it. The new magnet weighs just 15 
ounces, and occupies only 1.30 cubic 
inches — a space saving of 8796! 


These savings in size and weight 
result from permanent magnets' in- 
volumetric superiority. In 
addition, permanent magnets provide 
equally impressive savings in both 
initial and service costs because of 
four other inherent advantages. 


herent 


| © 


f PERMANENT 
MAGNET 
ELECTRO-MAGNET 


FIGURE 4 


First, no power source is required 
with permanent magnets, because 
no energy is consumed. Once mag- 
netized, the field is permanently 
retained. 

Second, permanent magnets oper- 
ate continuously. There can be no 
interruptions of the field due to 


power failure. 


Third, 


extremely 


permanent magnets are 
stable under changing 
temperature conditions. They are 
unaffected by conditions ruinous to 
electromagnet installations. 


Fourth, permanent magnet assem- 
blies are easier to install, and cost 
nothing to maintain. There are no 
moving parts to break down, no 
wiring to burn out, no costly, time- 
consuming repairs to make. 


These are but a few of the many 
reasons why designers are turning 
to G-E Alnico magnets for products 
for which only electromagnets had 
been previously considered. 


If you have a problem where con- 
stant magnetic field energy is re- 
quired, one of the G-E Alnico 
compositions may well be your solu- 
tion. For more design data or 
technical assistance from our magnet 
engineers, write: Carboloy Depart- 
ment of General Electric Company, 
11127 E. 8 Mile Road, Detroit 32, 
Michigan. 


Progress /s Our Most /mportant Product 


GENERAL Ò ELECTRIC 
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MORE FACTS on why more and more leading manufacturers choose Link-Belt bearings 


SUPER-RUGGED CAST STEEL HOUSING. 
Proper positioning of cap on base is as- 
sured by large-size dowels. Four heat- 
treated thru-bolts and serrated steel nuts 
firmly clamp cap and base together. 


udi 


CHOICE OF SEALS. Spiral labyrinth steel 
seals, left, are for oil or grease lubrication 
and heat conditions. Combination felt and 
synthetic rubber contact-type seals, right, 
for grease lubrication. 


a 


SELF-ALIGNING ROLLER BEARING is self- 
contained and adjusted at the factory— 
needs no shims or alignment rings at in- 
stallation. Design assures free rolling under 
even the toughest conditions. 


mdi M... 


Link-Belt *Mill Bearings" with cast steel housings withstand severe impacts and heavy loads in this modern pipe m 


with cast 


*Mill Bearings" 


designed by Link-Belt to take industry's 
heaviest loads and hardest impacts 


"Mill Bearings" 
are now avail- 
able for shafts 
up to 11 in. 
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€ To stand up to the sudden shocks 
and impact loads met in steel mills, 
mines, foundries, oil field applica- 
tions and on heavy equipment, Link- 
Belt has designed the extra tough 
“Mill Bearing.” It’s the precision 
Link-Belt self-aligning roller bearing 
mounted and protected in a durable 
cast steel housing 
Thoroughly-proved Link-Belt 
“Mill Bearings” maintain full load 
capacity even with shaft deflections 
and misalignment often existing in 
extremely heavy service. And their 
simple, efficient design assures long 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1! 


steel housings 


life and free rolling 

Link-Belt makes industrv's most 
complete line of ball and roller bear 
ing blocks. So whatever vou need 
you'll find the answer in this quality 
line. Ask any of the 40 Link-Belt 
offices for Data Book 2550 and 
Book 2565A on “Mill Bearings.’ 


A 


LINK«C ‘©}BELT 


Ball and Roller Bearings 


To Serve Industry 


There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distribu 


tors in All Principal Cities. Export Office: 


New York 7; Canada, Scarboro 


(Toronto 13 


Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 
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Exponent of the 


EORGE F. NORDENHOLT'S life is dedicated to Engineering, Education and 

Editing . . . and his job encompasses all three. 

After graduating from Lehigh in 1914, George spent six years in industry. 
Then came six more years at Lehigh, three as Assistant Professor in charge 
of the Experimental Engineering Laboratory. 

George Nordenholt’s design accomplishments include a rail grinder, 

a railroad ballast cleaner which cleans as much ballast in an hour as 30 men 
can clean in a month, and consultant in the design of a railroad car for 
the world’s largest portable power generator. 

In 1929, George joined McGraw-Hill to help launch Product Engineering. 

He has carried the full responsibility of Chief Editor for the past 20 years. 
In his ceaseless quest for facts he travels constantly. Last summer he 
visited five European countries interviewing industrialists and educators to 
give his readers a detailed report on new developments in engineering 
design, materials and components, and on European methods of teaching 

and training engineers. 

George is a member of the engineering honor society, Tau Beta Pi, and 
six professional engineering societies. His many committee activities keep him 
in constant touch with the country’s foremost engineering executives. 

In experience . . . in knowledge of his job . . . in ability to serve his 
readers, George Nordenholt is typical of McGraw-Hill editors. They’re 
specialists. They know their fields. They live with the problems of the men 
who look to them for accurate reporting of news that is vital to their 
industry. That is why every McGraw-Hill publication provides the best 


possible audience for your advertising. 


McGraw-Hill 


PUBLISHING CQO AP ANY - CHC ORP OBA TE SO 


ARD 330 WEST 42nd STREET, NEW YORK 36, N. Y. 


Over a million men in business and industry pay to read McGraw-Hill business publications 
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DESIGN SOLUTIONS with G-E 


NOW SPECIAL G-E ALTERNATOR MAKES 
TRUCK REFRIGERATION ÅLL-ELECTIR/C 


TO PROVIDE MILK AND OTHER TYPES OF DELIVERY 
TRUCKS WITH STAND — BY COOLING, MORE ROOM FOR 
PAYLOAD, DRY COLD, AND MANY OTHER BENEFITS, G.E. HAS 


DESIGNED A SET OF ELECTRICAL COMPONENTS THAT NOW MAKE ` 
PossiBLe NEW ALL-ELECTRIC TRUCK REFRIGERATION. 


THE STURDY AND WEATHER -RESISTANT G-E ALTERNATOR 
IS DESIGNED TO BE MOUNTED ON THE ENGINE BLOCK 
WHERE IT MUST WITHSTAND CONTINUOUS VIBRATION, 


ROAD SHOCK, DUST, HEAT FROM THE ENGINE. 


SPECIAL ELECTRICAL CHARACTERISTICS OF THE 


ALTERNATOR INCLUDE WIDE RANGE OF 
OPERATING SPEEDS — FROM 1500 TO 10,500 R.RA. 


A SELENIUM RECTIFIER, VOLTAGE 
REGULATOR, COMPRESSOR CRIVE MOTOR, 
EVAPORATOR FAN MOTOR- OPERATE WITH THE 


ALTERNATOR TO MAKE UP POWER SUPPLY 
FOR THIS NEW METHOD OF 
TRUCK REFRIGERATION. 


POWERED BY EXCLUSIVE LOW- SPEED 
G-E A-C MOTOR 
G-E SYNCHRONOUS INDUCTOR 75 R.P.^^. 
MOTOR- EQUIPPED WITH SPECIAL OPEN- SPUR 
GEARING BY CUSTOMER — CAN OPERATE UNDER 
10 R.P.M. PERMITS INSTANT STOPS AND 
STARTS ON AUTOMATIC BAD CHECK DETECTOR 
DEVICE. THE MOTOR OPERATES A CAMERA 
DRIVE — TRIPS THE SHUTTER AND WINDS 
FILM. MACHINE RECORDS ON A SINGLE 


35 MM FRAME OF FILM A PHOTOGRAPHIC LIKENESS 4 
OF EACH CHECK AND OF THE PERSON WHO WROTE IT. 





Specialty motors 


“LOCOMOTIVE 70 VARO 


RAILROADS NOW DEPEND ON 
TELEPHONE COMMUNICATIONS POWERED 


BY G-E MOTOR ALTERNATOR 


G-E MOTOR ALTERNATOR SETS FOR RAILWAY 
COMMUNICATIONS MUST DELIVER ExTRA— 


RELIABLE PERFORMANCE, AND AT THE SAME 


TIME STAND UP AGAINST THE ABUSE OF 


RAILROAD VIBRATIONS, AND ALL -WEATHER 
CONDITIONS. THE SPECIALLY—-DESIGNED ALTER- 
NATOR, ENCASED IN A RUGGED HOUSING, NOW 


PERMITS INSTANT CONTACT BETWEEN YARD 
AND TRAIN, OR BETWEEN LOCOMOTIVE AND 
CABOOSE. BOTH OPEN, AND ExXTRA-STURDY 
TOTALLY—ENCLOSED SETS ARE AVAILABLE. EITHER SET 
SUPPLIES IIS-VOLT, GO CYCLE CURRENT TO RADIO- 
TELEPHONE EQUIPMENT, PROVIDING SUITABLE 


POWER FOR A SINGLE RECEIVER, AND ONE |O-TO 

BSO-WATT TRANSMITTER. A SPECIAL FEATURE, A 
BUILT-IN THERMAL OVERLOAD DEVICE, 

PROTECTS AGAINST EXTERNAL LINE FAILURES. 


/ 


AVAMABLE “COMPLETE FHP MOTOR ENGINEERING ASSISTANCE FOR YOU. 
HERES THE SPECIAL ATTENTION YOUR SMALL MOTOR PROBLEMS GET AT G.E. 


YOUR LOCAL G-E APPARATUS HE CALLS A TEAM OF AT THEIR DISPOSAL ARE IN SHORT ORDER 
SALES ENGINEER FACTORY ENGINEERS G.E.S COMPLETE A SAMPLE G-E MOTOR 
LEARNS ALL ABOUT WITH YEARS OF MOTOR DEVELOPMENT AND IS READY FOR TESTING 

YOUR MOTOR NEEDS APPLICATION EXPERIENCE TESTING FACILITIES ON YOUR PRODUCTS 


FOR THIS COMPLETE HELP, contact your NEARBY G-E APPARATUS SALES 
OFFICE, TODAY. WRITE FOR FREE BULLETINS COVERING G-E EQUIPMENT 
DESCRIBED IN THIS AD TO GENERAL ELECTRIC CO., SECT. 634-6, SCHENECTADY 5, N.Y. 


GENERAL QD) ELECTRIC 





Sectional view of a 
Double Vertical Type 
Philadelphia Spiral- 
Bevel Speed Reduction 
Unit 


... make us tell you the 
"ll points" of superiority 


of PHILADELPHIA SPIRAL-BEVEL REDUCERS 


require no separate cooling system, and as can readily 


These units offer a compact, dependable and highly 
efficient means of transmitting power at right angles 
They are available for Vertical (shaft-up, or shaft 
down) or Horizontal Mounting; in single, double or 
triple reductions Reduction Ratios range from 1.5 


to 1 up to 238 to | 


Due to their unique design and construction, they 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G ST., PHILADELPHIA 34, PA. 


NEW YORK « PITTSBURGH « CHICAGO « HOUSTON « LYNCHBURG, VA 
BALTIMORE + CLEVELAND 
Virginia Gear & Machine Corp. * Lynchburg, Vo 


be seen, they are very accurately and ruggedly built 
Thousands are in use throughout industry, driving 


vital equipment day and night, year-in and year-out 


Yes, we'll be glad to have you "put us on the spot" 
by asking a Philadelphia Sales Engineer to call, or by 
asking for our complete 88 page catalog SB-50. 


Biindustrial Gears & Speed Reducers 


LimiTorque Valve Controls 


Established 1892 


Product Engineering — March, 195€ 





Perspectives 
IN DESIGN AND DEVELOPMENT 


WHERE DOES THE 
TRANSISTOR STAND? 


WHERE THEY ARE USED 


WHAT THE USERS SAY 


Product Engineering 


March 


For a product that has been on the market just seven or eight years, 
the word “transistor” is getting to be a tag-line connected to many new 
products. This trend shows no sign of letting up, and as an engineer of 
one company recently remarked, “Of all of our new designs, if it is pos- 
sible to use transistors, we will use them, even if it takes longer and 
more money to do it.” While this would indicate that the transistor does 
have an excellent future, at present it has some drawbacks that are 
holding back its acceptance. The answers to these problems are clear in 
principle, but the practical aspects are the most difficult. Already the 
most skillful art in metallurgy is the preparation of semi-conductor mate- 
rials. But before the transistor can be improved, this preparation must 


be made even more precise. 


But in one field—hearing aids—the transistor has completely replaced 
the vacuum tube. Economics definitely plays a part here, for a transistor- 
ized hearing aid needs no A battery, and makes good use of a low-voltage 
B battery. The result is that a transistor hearing aid pays for itself in one 
year of regular use, because of the lower cost in battery power. A trend 
of a similar nature is taking place in portable radios, and in battery- 
operated and airborne military electronic equipment. Still a stronger use 
of transistors is taking place in the electronic digital computer. While 
economy of power consumption is important here, reliability is of more 
importance, and it has been definitely established that the transistor is 
more reliable than the vacuum tube. 


Answers to a series of questions asked of users of transistors showed 
that product designers are using transistors wherever possible, and are 
looking forward to a complete changeover from vacuum tubes to transistors. 

Cost—of a transistor was found to be anywhere from three times up 
to nine times as much as that of a comparable vacuum tube. In some 
cases where a manufacturer had been using a special miniature tube, its 
price was the same as a transistor. Most manufacturers feel that the 
transistor cost is not important, particularly on a big job where many 
transistors are used, because there will be a big saving on power re- 
quirements and transformers will be smaller. The added cost of transistors, 
most companies feel, can be worked out. 

Reliability—is far in excess of vacuum tubes, said all of the manu- 
facturers. Only one manufacturer said that he could not say definitely right 
now, but would only predict. This company said that all design efforts 
are being directed to not producing circuitry that is critical to transistor 
parameter changes. Ken Miller, Chief Engineer at Lear, Inc. states that 
Lear uses transistors mostly in airborne equipment, and that transistors 
have a life expectancy of 5000 hours compared to 1000-2000 hours for 


(Continued on page 
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Why Bodine motors 
were selected 

for the new model 
Autotechnicon 


After processing, the slides are viewed under 
which 
cancer can be made. 


a microscope...the only manner in 
positive diagnosis of 


The two motors used to power this vital piece 
of equipment are Bodine Motors...a Type NSI- 
12RG and a Type KCI-22RM. 


might 
again 
ure to 


Mr. Weiskopf tells why his company uses 
Bodine Motors to power the “Autotechnicon” 
...See above, 


1 30 


] 


This is the newest model of the “Autotech- 
nicon:’ It's used in preparing microslides from 
tissue removed from patients during surgery. 


The "Autotechnicon" prepares tissue speci- 
mens in only 24 hours...four times as fast as 


a hospital technician would do it by hand. 


This is Mr. Edwin C. Weiskopí, president of the 
Technicon Company, manufacturers of various 
types of Autotechnicons since 1930. 


BODINE 


fractional 


horsepower 


MOTORS 


Be sure your motor is as good as your 
product. For detailed information, write Bodine 
Electric Company, 2260 W. Ohio Street, Chicago. 
Illinois. 
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BODINE 
MANUFACTURES 
FRACTIONAL 
HORSEPOWER 
ELECTRIC MOTORS 
FOR: 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 
sound recorders 

air conditioners 
check protectors 
respirators 

voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

calculating machines 
envelope sealers 
diesel governors 


... and for many 
other applications. 


Ask for a sample copy 
of ‘The Motorgram,’ 
a bi-monthly publi- 
cation discussing the 
application and 
design of fractional 
horse power electric 
motors. 
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Perspectives 


NO QUALITY CONTROL 
IN TRANSISTOR 
MANUFACTURE 


TRANSISTOR 
PRODUCTION 
TECHNIQUES 


vacuum tubes. Failures caused by vibration are non-existant with transistors. 
He added that transistors are ideal for use in the auto-pilots used in missiles, 
because this system is located close to the power plant. Here, vacuum 
tubes have failed when transistors have not, primarily because of audio 
vibration instead of actual airframe vibration. 


The major complaint of the designers concerns the inconsistency in 
the quality of transistors supposedly from the same batch. Because of 
this there is no uniformity of characteristics, and the circuits must be 
designed to accommodate the interchangeability of such transistors. This 
difference in characteristics also varies with different vendors. To be 
sure of high quality transistors, it is necessary to ask each vendor how 
they were made, and see distribution curves of a production run. Some 
vendors are reluctant to give this information. On the other hand some 
vendors request all the details from the product manufacturer and give 
him custom service in his transistors. 

In line with this complaint is another regarding the inability to find 
a manufacturer selling a complete line of transistors. Because of this 
inability to buy off the shelf, it is necessary for companies to commit 
themselves to a large purchase order stretched out over a long delivery 
time in order to get a good price. 

Higher Power and Higher Frequency Transistors—are wanted by many 
manufacturers. This would permit them to design completely with tran- 
sistors. Where high frequency is necessary in some products, vacuum 
tubes must be used. With low frequency, transistors may be used, but 
many designers will not make a hybrid unit. With the trend towards 
large plug-in sections to speed up and simplify replacement of parts, 
transistors play an important part from a standpoint of smaller space 
requirements and its longer life. 

Silicon and Germanium—are the two materials used for transistors, 
but silicon is in greater demand because it can withstand higher tempera- 
tures than germanium. With germanium, its advantages disappear at 
temperatures over 85 C. With silicon, the high point is 150 C. 

Fabrication—of a product using transistors does not seem to present 
any problems. Printed circuits are used with the dip soldering process. 
Special setups must be used to keep the heat of the soldering from 
harming the transistor. In some instances, sockets are used. 


The key to future high quality transistors is a better way to produce 
transistor structures. This search has been underway ever since the first 
transistor was invented. Also under investigation are new materials for 
transistor use. These materials are called the “3-5” group, because they 
are alloys of the metals in the 3rd and 5th group of the periodic chart. 
Silicon and germanium appear in the 4th group. There are about nine 
potential transistor alloys in the “3-5” group, but Indium-Phosphorus 
appears to be the best bet. Of the others, Aluminum-Antimony and Gallium- 
Arsenic are possible rectifier materials. 
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MONEY-SAVING MAGIC 


This Tinnerman fastener is modeled aft 
foot... there's a heel and toe . . . it slides easily 
into the holes punched in the metal, fiber, or 
plastic, even as your foot slides into a shoe. But 
it is much easier to put on than to take off ! 

The primary function of this SPEED NUT 
fastening principle is to provide a fast, easy-to- 
apply, low-cost, self-retaining fastener. Its snap- 
on attachment feature requires little skill and no 
welding or staking. Yet it assures positive reten- 
tion for center panel or blind locations. 


TINNERMAN 


Aum 90e 


IN THIS "HEEL AND TOE" 


Tinnerman "heel-and-toe" fasteners can also 
have a wide variety of fastening features. The 
self-retaining heel-and-toe can be combined with 
the famous Tinnerman SPEED NUT impression. 
Or with a speedy cable clip .. . or a spring catch 

. a molding clip ...a wire retainer . . . almost 
any fastening idea you require. 

Tinnerman sales engineers are ready to make 
a SPEED NuT Analysis of your fastening require- 
ments. Or you can write to us for details and 
engineering data. Tinnerman Products, Inc., 
Box 6688, Dept. 12, Cleveland 1, Obio. 


IN FASTENINGS'" 


FASTEST THING 


Assembly of TV tuning coil to cbassi 
servicing simplified with special SPEED CLIP. 
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SPEED CLIPS secure molding on plastic sign, 
help manufacturer gain 48% assembly saving. 


On dictating equipment, this SPEED CLIP® 
holds wires safely away from moving parts. 
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PRODUCT ENGINEERING 


Industry Shows the Way 


Now THAT NATIONAL CORPORATIONS are using 
trom six to sixteen pages in the Sunday editions 
of Metropolitan newspapers to advertise for engi 
neers, the world is suddenly awakening to a fact 
that has been known to engineers for almost a 
decade. There is, indisputably so, a shortage of 
Cnigineer;rs 

Why is there a shortage of engineers? The 
hools are turning them out faster than before 
the war. And at that time there were more than 
enough engineers. Hence the shortage must be 
iused by the existence of many more engineer 
ing jobs than there were twenty vears ago 

Fifty years ago the amount of scientific knowl 
edge available for solving engineering problems 
was relatively meager. A smart shop superin 
tendent could “design” the simple products of 
that day far more quickly, and almost as well 
as could a first-class graduate engineer. Hence, a 
graduate engineer was not held in high esteem, 
especially in the field of engineering design. In 
deed, an engineering student who proclaimed 
that he was going to follow engineering design 
is a profession was frequently derided by his class 
mates and asked if he wished to be chained to a 
drafting board for the remainder of his life 

l'remendous changes have taken place since 
1906. The fund of knowledge applicable to engi 
neering design has grown by leaps and bounds 
l'oday it is impossible for a man who has not 
spent many years in studying the fundamentals 
of engineering to be able to design satisfactorily 
even some of the simple products 

Today a fully organized engineering depart 
ment must include specialists in materials, ele 


trical components, fluid power and stress analvsis, 
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plus experts in mechanisms and eng! 
authoritative knowledge of production 
lhat is why the ratio of engineer 
has risen manifold. ‘That is why tl 
1 dearth of engineers 

Only by producing many 
our schools and universities, 
overcome completely. ‘That 
why industry is now giving sti 
engineering teaching instituti 
Foundation is only one example 


General Electric, Westinghoi 


numerable other companies 


ise, 
larg 
1 

contributing large funds to en 
ind universities, are offering scl 


10 
deserving students. In addition 
industry of successful engineers 
versities to deliver lecture course 
ı generous scale 
Industry has been aroused and meeting 


challenge. But perhaps of even greater importanci 


how n | 


and significance, the leadership bei: 
industry in the field of education has mad 


j 


\merican public more aware of the fact that 
nation’s future hinges largely on 

that engineering training begins at the hig 
level. Only the voting publi | 

of the college preparation 

high school bovs who wish t 


neering school 





GM 
d 
NEW) DEPARTURE 


f BALL BEARINGS 


\ \' - 


NOTHING ROLLS LIKE A BALL 


From the expanded 


facilities of New Departure... 
a complete line of 


miniature bearings! 


The most exacting needs of today’s precision industries 
are met by New Departure’s complete line of miniature 


ball bearings, ¥%" (.375") outside diameter and smaller, 


Made with extreme accuracy, these tiny steel “jewels” 
are assembled, torque-tested, and packed in pressurized, 
atmosphere-conditioned areas of surgical cleanliness, assur- 


ing performance and dependability of the highest order, 


For full information about miniature bearings, or for en- 
gineering help on your bearing problems, contact New 
Departure, Division of General Motors, Bristol, Conn. 
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PRODUCT ENGINEERING 


Fig. 1—(A) Triple-sprocket assembly 
used in a self-propelled farm combine 
was formerly turned, bored and 
hobbed from two solid pieces of stock. 
Double sprocket unit was then welded 
to hub. In (B), sprockets are blanked 
from $ in. SAE 1045 steel plate and 
induction brazed to hub using pre- 
placed silver alloy rings at each joint. 


SILVER BRAZING 


Properties and applications of silver-brazing filler metals; strength analysis of 


joints; design of lap, butt, scarf, rod and sleeve joints; effect of service tempera- 


ture on joint strength; types of equipment; heat treating and inspection methods. 


A. W. SWIFT h o weld in thin sc 
Engineering Division Handy & Harman, New York, T: attribute m ike pi 
istly machined part 
SILVER BRrazınG is a welding process in w ! 
H > l 6 proce wnc stampings, screw machine parts 
i i e fills vada! l 
metal parts are joined by a silver alloy filler metal, other mass produced component 


the filler being distributed between the joint sui New techniques ntinu 


MuAh n 
: : 1 
faces by capillary attraction Because of the low 


melting point of silver alloys, 1125 to 1435 F, 


as compared to copper filler metals, 1980 F, al 


ich. applications 


Filler Metals 


most any standard heating method can be used, 


including hand torches, automatic furnaces and A standardized system for designating and 


induction heating. The process is rapid, giving a specifying all types of brazing filler metals ha 
neat appearing joint requiring a minimum of recently been compiled by the American Weldin 
finishing. Because of its easy flowing characteris Society. Under this system, silver filler met 

tics silver brazing can achieve joints that are dif are classified under BAg de 


signatior ee la 


— XT 
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Table I—American Welding Society Classification of Filler Metals 


Filler Metal 


Classification 





BAg 
BAg 
BAg 
BAg 
BAg 
BAg-! 
BAg 
BAg 
BAg 
BAg 
BAg 
BAg 


Flow 
Point 


Liquidus 


Melting Brazing 
Point 


Solidus 


Temperature 


Others Range 





1125 
1160 
1125 
1195 
1240 
1250 
1270 
1145 
1435 
1280 
1335 


1365 


1145 
1175 
1295 
1270 
1435 
1370 
1425 
1205 
1435 
1325 
1390 
1450 


1145 
1175 
1295 
1270 
1435 
1370 
1425 
1205 
1435 
1325 
1390 
1450 


1400 
1400 
1550 
1500 
1650 
1550 
1600 
1400 
1650 
1550 
1600 
1650 





BAISi (aluminum-s 
BCuAu 
copper-zinc); BCu (copper); BMg (magn 
ind BAgMn tant classifi 
used for joining ferrous or non-ferrous 
tecl 


loys. Exceptions are metals 


| Other 

con); BCuP 

gold); BCuZn 
im ); BNiCi 


Silver brazing 1 


lassincations nç 


phosphorous 


DDOT )DIX 
copper-} ^ pl 


heat resi iion 


metals including: iron, stecl, stainles nickcl, copp 


brass, bronze and chromium al 
nts lower than the brazing temperature 
of the filler, such as aluminum and magnesium. Most of 
the BAg metals ind ductile and therefore 


ivallable in. thin t, fine wire, 


with melting poi 


ire malleable 


shee strip, rod and pow 


hey can be stamped or formed into washers, rings, shims 


or special shapes required for pre-placement. Color after 
Ls E 


from white to [ 


brazing Brazing tem 


g ranges it yellow 
range from 1145 to 1650 F. A chart for sel 


peratures lecting 
Table I] 


11 
hller meta hown in 


Silver vs Copper Brazing 


fillers 


following 


ire more expensive than 


silver allos 
adv 


offer the 
} 


wider range of heating 


] 
MA 


intages: lower brazing 


temperatur equipment, and 


less stringent fitting tolerances. Brazing with copper fillers 


ne in a furnace generally without flux in a 


$ 
Ò 


N 
o 





@ 
o 


Tensile Strength of Joint (psi x io 
o o 
o o 


Tensile Strength of Joint (ps 


5 
o 


0009 i 


Thickness of Joint, In 


0021 


Fig. 2—Relationship between joint thick- 
ness and joint strength of two stainless 
steel plates silver brazed together. Maxi- 
mum joint strength is obtained with a 
thickness of 0.0015 in 


Fig. 3 


136 


20 40 60 80 
Tensile Strength of Parent Metols (psi x 10°) 


Relationship 
of parent metals (metals to be joined) 
and strength of joints for different joint 
thicknesses. The stronger the parent metals 
the stronger the resulting joint. 


j 
NVUTO 


xida 


to retard 


} } 


the heating cycle. The 


ren or cracked ammonia atm sphere 


tion of the base 


must be 


metals during Tul 


nace operated continuously—an uneconomica 
Because the bi 
700 F higher 
than for silver fillers, more taken to retard 
oxidation and avoid undesired effects of high temperatures 


In addition, the entire must be heated. This 
fuel cause 


distortions when parts ar 


procedure for small production lots izing 


temperature required for copper is about 


care must be 


issembly 


increases costs and heating time, and can 


f unequal thickne 
Recommended tolerance between joint faces is 0.002 to 
0.005 for ) 


preferably a 


ind a maximum 
tor [ hc 
for silver fillers lead to lower machining costs and reject 


in. silver gap of 0.002 in., 


press fit, copper looser tolerances 


rates, and more uniform joints with semi-skilled operators 


Strength of Joints 


Strength of the filler metal ıs only contributing 
factor to the strength of 
by the fact that, in many cases, the joint resists stresses 
of the filler metal. 

ot 


joint thickness), 


onc 
1 brazed joint. ‘This is verified 
stress capacity 
the 


members 


much higher than the 
factors 
joints: (1) clearance 


Five major influence strength brazed 


between 


ao 
o 


w 
o 


ro 

o 
Armco iron 
4/40 steel 


Shear Strength of Joint (psixIO?) 


o 


40 60 80 100 120 140 


Tensile Strength of Parent Metals (psi x 10°) 


100 120 140 


Fig. 4—Shear strength of a joint as a 
function of the tensile strength of the 
parent metals. Increase in shear strength 
is slight as compared to the increase in 
tensile strength shown in Fig. 3. 


between strength 
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Table II ——Chart for Selecting Brazing Filler Metals 


Classification Applications Classification Application 


BAg-1, la For general purpose work. Free flowing and BAg-8 Where volatile elements are undesirable as 
low melting. Melting range very narrow in the assembling of vacuum tubes. Free 
BAg-2 For general purpose at slightly higher brazing flowing but does not wet well on ferrous 
temperatures. Free flowing. Wide melting metals. 
range helpful where clearances not uniform. BAg-9,10,11 For joining sterling silver. Different braz- 
BAg-3 For joining carbide tool tips to tool shanks. ing temperature for each makes them usefu! 
High wettability due to nickel content. for brazing joints consecutively on same part 
Wide melting range useful for bridging gaps BAISi For brazing aluminum alloys. 
or forming fillets. Good corrosion resistance. BCuAu For joining parts in electron tube assemblies. 
Same applications as BAg-3 except more BCuP For joining copper and copper alloys, and 
free flowing with slightly higher brazing to some extent, silver and molybdenum. 
temperatures. BCuZn Where joint tolerances are larger than 
For general purpose use at higher brazing 0.005 in. as in heavy cast iron parts, un 
temperatures or where cadmium alloys are machined sheet steel and tubular joints. 
prohibited, as for food handling equipment. BCu For joining ferrous, nickel and copper-nickel 
For general purpose, low melting point appli alloys. Free flowing but with larger braz 
cations where cadmium alloys are prohibited. ing temperatures (2000 to 2100 F) than silver 
Less likely to cause stress corrosion cracking alloy filler metals. 
on stainless steels and nickel alloys. Good For brazing M1 magnesium base metals 
for furnace brazing. Color matches stain- Heat resistant filler for joining steel and 
less steel. nickel alloys used at elevated temperatures. 


Wettabilitv of the | parent materi 


n! 


ll hold under tensio1 


Clearance between members. 


} i 


1, thereb 
shows the relationship betwe tion, the 


I 1:2] 
} Y nf a ; )I dial tensio stress to relax 


strength. Data were obtained 


! j Lí occu € parent tal if 
less steel sheet having I l nat rengti } U I pal meta 


cller > 
Note that maximum filler metal. 
f 0.0015 in. and tl trength decrease l I 1 ig. 3 shows the relationship betw« 
parent metals. Note that joint sti 


of the maximum tensile strengt! 


1 
ICarances incrceasc 


Strength of the parent metals. In 


the strength and hardn¢ 


filler metal 


parent metals), th 
joint. Usually the | 
trength of the parent 
Hard metals pi 
laver from changing 


iction. that. must occur. befor Y t » plac ‘het Wettability of the joint. Ba 


Modified Butt 
N 
f 
ER ote aa : Pierced 
Ne th 
BEI radial 


Modified Lap Butt Lap Modified Butt Lop 


Fig. 5—Basic joint designs for flat and curved surfaces 
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bonding is that actual alloying 


filler and parent metals to form a strong interfacial layer 
General purpose alloy rive good results with 
Spi cial filler ulable for 
special problems of wettability 
perature or corrosion. Advice on these problems can be 
obtained from the manufacturers of filler metals 


takes place between the 


ind fluxes 


most metal ind fluxes ar 


melting point, high-tem 


Freedom from voids. Maximum joint strength can be 
obtained when joint faces are wiped togeth« t brazin 
temperature to remove the flux from the joint 

Although wiped joints are not necessary for most pro 
duction work, this procedure can be followed to minimize 
flux 
critical consideratie” 


voids and inclusions when maximum strength is a 


Joint Design 


[wo basic types of joints, lap and butt, (or modifica 


tions of these—see Fig. 5) are commonly used for brazing 
with silver filler metals. Joint members can be flat, round, 
of irregular section. 


more widely used and is easily positioned for the preplace 


tubular or CTOSS l'he lap joint is 
ment of alloy inserts or designed for optimum contact 
When alloy used, flat members can be 
clamped together. fed by 


illus 


inserts arc 
The filler 
into a lap joint if desired. Fig. ( 


arca 
metal can also bc 
hand (face fed 
trates some hints on lap-joint design. 

Scarf joints (Fig. 6 (F) are used to avoid double thickn«c 
of metal at the joint interface, for example, in band saw 
blades. They can be made on round or flat rod, wire, 
sheet or tubular parts. A common rule is to make the 
area of the scarf joint two to three times that of the 
right angle area of the joint face. Although a scarf joint 
butt 


cquivalent area, it distributes the combined tension and 


has about the same tensile strength as a joint of 


bending stresses over a relatively larger arca 


Rod and sleeve joints (a variation of the lap joint) a: 


commonly used in tubular structures, such as bicycles, 


light-weight furniture and structural framework. Continual 
flexure in such joints may cause tensile failure 
the wheel or sleeve, Fig. 7, to enable th. .dgc of the hub to 


Redesign of 


follow the flexing of the axle may reduce the stress to 
safe value 


ing the 


Torsional failure can be avoided bv incorporat 
uggestions in Fig. 8 


(B) (D) 


Fig. 6—(A) Trowel handle and blade brazed together 
with a lap joint. Rigidity of handle causes joint failure 
(B) when blade is deflected. Trowel is redesigned (C) so 


\ safe rule-of-thumb to obtain adequate strength in a 
lap or rod and sleeve joint is to make the lap or socket 
it st three the thickness of either th 

ikei Many. manufacturci 
[actor to to make the 
and self-supporting while it is being brazed and thus 


thinner 
thus 


stable 


times 
member InCECAS 


six Or mort assembly more 


require less complicated work-holding fixtures. 


Butt joints arc used where the double metal thickness 
of a lap joint would be objectionable, and a scarf joint 
too expensive or undesirable. They have good strength 
if fitted with a tolerance no greater than 0.003 in. Typical 
used in making butt joints by welding is not 


recommended for brazing because of the excessive clear 


V-grooves 


ince at the wide part of the groove 


relative strengths of the paren nd 


In impact, the 
filler metals are important factors. If the parent metal 


s relatively soft, the impact deforms the metal so that the 
largest part of the force is absorbed by the structure and 
not by the filler metal. If a high strength steel is used, 
failure will be at the Note that in Table HI fil 
ductility is only important in the soft mctal 


joint 


Impact strength of a butt joint can be increased by 
redesigning as shown in Fig. 9. ‘Thickness of the specimen 
has been decreased in (B) without reducing the joint 
This increases impact strength because, 
the 
deform and thus absorb impact. 
butt 


irea. owing to 


thinned-down metal, the structure can 


lhe 


ilso has higher impact 


flexibility ot 
scarf joint in (C 
1 modification of a joint, 


trength. 
Effect of Temperature 


thc 


nay Cause 


If two dissimilar metals are brazed together, 
differences in expansion, if sufficiently extreme, 
difficulty either during brazing or as the joint cools. For 
example, during leating, clearance between the parent 
metals may be reduced to the point where the filler metal 
innot flow into the joint. Or the clearance mav increase 
to a degree that permits the filler to flow through the 


Also, it is 


composed of widely dissimilar metals to fracture during 


joint, thus leaving voids. possible for a joint 


ooling because of differential contraction 


For example, if a brass tube is to be brazed into a 
l-in. ID steel sleeve, the brass will expand about 0.005 


in. more than the steel, thereby reducing the space which 


(F) 


that tip of handle deflects, or (D) point of deflection is 
away from joint. Lap joints in shear develop an uneven 
stress distribution unless tapered (E) or scarf joined (F). 
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Fig. 7—Flexure failure in a rod and 
sleeve joint (A) can be avoided by re 
designing the wheel to include a notch 
(B) or a large radius (C) 


Fig. 8—Torsional failure in a rod and 
sleeve joint can be avoided by (A) en- 
larging the joint diameter, (B) thicken- 
ing the tube, (C) strengthening the tube 
with a tubular insert. 


Table III—Izod Impact Tests on Butt 
Joints Brazed with Silver Alloy Fillers 
of Various Ductility 





Hard Soft 
Brazing Metal Metal 
Alloy (SAE (Armco 
4140) Iron) 


Ductile à l 39.9 ft-lb 
Semi-brittle ‘ 12.1 
Brittle. ... 1.8 





Fig. 9—Impact strength of butt 
joint (A) can be increased by 
using the principles illustrated in 


(B) and (C). + 


! 


the filler metal can fill. On í g brass will conti 


k 


more than the steel, pull away from the sleeve, and 
fracture the alloy unless the layer is thick enough to 
withstand this sti Ing 

Assuming tl 1 machining 
il] around has been specified 
temper H ( ranci 


sult, 


Kf filler metal must expand 


+ 


4] 


Brazing all ire not sufficien 


contraction of brass, particularly at elevated temperatures 


nor does a brazing alloy have sufficient ductility to stretch à ) 
250 percent, 2 Brazing Processes 


quently, during tl cooling | ) Vi rach ! l tvpe cating equipment 
stresses set up by differences ii ntractio how ilver brazing: torch, furnace, induct 
ever, the joint is designed for a 0.0025 1 earal f p. While the product designer 


H 


brazing temperatur n 


H 


percentag M st | oth X i] i 


I 


ince at brazin temperatur l D cn t Lorch blazing 


produce a sufhcient thick: f fill hst re torch: 
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such as: acetylene, city gas, or propane, burned with ai: motive radiators, wher large number of joints must 
or oxygen. The torches may be manually operated, be brazed simultaneously 
mounted together in a battery, or used with an automatic 
machine which moves the work through the heat zone High Temperature Service 
in a timed operating cycle 
One advantage of torch brazing, in addition to rela 


Silver brazed assemblies can not be exposed to high 


mperature service without losing strength. Fig. 10 


tively low equipment cost, is ability to direct heat at 
lustrates the effect of short-duration temperatures on 
specific areas of work. This 1s particularly important when ! ! | C 
brazing heavy-gage to light-gage parts, so that the heavy pu cu qm a ~i = x -— : — 
ly le sti 7 ( ) 30 ` 
gage materials receive the additional heat necessary to illy, the tensile strength is reduced about per cent 


vhen the temperature is increased from 70 to 500 I 
Note that in low carbon steel with a scarf joint (curve 
2) failure does not occur in the joint until 600 1 


reach brazing temperature while avoiding warping the 
light-gage parts. Filler metal can be preplaced (placed 


in the joint before the heating cycle) using rings, washers, E 1 

strips, slugs, powders or special shaped forms. With Like u meta ver all fi ers ire subject to : at 

-1 1 \ tempcrature S t thes perati S g 

manual torches, the filler metal is commonly face-fed by 7 tea temi | : seam os i 
1 duratio st s ca r€ ( iur ower | val 

the operator from strip or rod after the assembly reaches uration st — | failure at lower load values 

' a er s 

than short-dura stressc [he shaded area in curve 

includes points ol ed from creep and stress rupture 


brazing temperature 


Furnace brazing involves placing the work in a heated — tests on silve opper lap joints made in several labora 
hamber which is continuously maintained at brazing tories. It is intended to show the limits of long-duration 


1 ] + ] ) 1 1 
temperature. Filler meta] is preplaced before assembly temperature exposures and should be used only as a 


iii vical met ' s 
resulting in an efficient and economical method for mas omparison wit other curves 


production brazing In gener for the copper filler metals (BCu classifica 


Furnaces are designed for batch or continuous produ tion). the suggested temperature limits are 400 F for 
ó ( l | pel l l tS I 


tio ‘ont s Di ii conve 
tion. Continuous production requires a conveyor equip ontinuous service, and 900 F for short-duration exposure 


] 1 1 t ratur ro I 1 1 
ped with speed and temperature controls to transport [he corresponding limits for BAg classifications are 400 


Lt ( o ] T $ ) ` e " 
the work through the furnace. Heat source can be electric, F and 500 F x spective | for the BAg Mn classifica 
tions, 50 | ind 990 | 
Induction brazing heats the work up to brazing temper 


iture by inducting an electric current through the joint Heat Treatment of Brazed Parts 
rea, using a shaped, water-cooled, a conductor coil 


ing 
[he work i 
fabricated with care to fit the configuration of the joint Hardenabl can be transformed partially or com 
rea and to assure proper distribution of heat, taking pletely in he austeniti ondition at high tempera 
into account the varying thickness of the part. Use of tures ind í cooling or quenching can be partially or 


: i 1! 
multiple coils permits several joints to be brazed during completeh irdened depending on the composition and 


s not part of the electrical circuit. Coils ar some parts 1 be brazed and hardened simultaneous} 


the same cych Heating cycle is automatically timed 


|1] $ ) ( ç ( I , ` ` 1 
usually to 60 second to bring the work up t Cold drawn or cold rolled steels may be partially soft 


$ r rat T ont T rat ] iS S Ih } 
temperature at an optimum rate. Filler metal is usuall ened or annealed at the | ing temperatures for silver 


preplaced > | 


HETS Quenche 


or quenched-and-tempered low alloy 
Resistance brazing heats the joint between two ck Gr Cilia aii 


are further tempered or drawn at the 
trodes ounted O t t j i 
rodes mounted in a pair of water-cooled clamps. Heat is brazing temperatur If the tempering temperature is 


generated by the resistance of the conducting path. R« h 


ugher than the brazing temperature, then the effect is 


sistance brazing is most applicable in joints of relatively — neclieible. Case-hardened parts react similarly 


small area because of the difficultv in obtaining a uniform : 
Hardened high speed tool steels exhibiting secondary 


slightly softened 


1 j 1 th )I ng mperatul or this 1 SOI 
electrode ao not misalien the parts during brazing ; h l " " l 1 l hardened 
high speed tool I red bv brazing without im 


current distribution in large, irregular or discontinuou 


hardening or "red" hardm ire onh 
joints. Joints must be designed so that the pressure of thi iaraening red” hardi a ' 


Filler metal is usually preplaced 
pairing their « r ability l his does not hold true for 


Dip brazing is done in either a molten metal or a 
other ty] tool s S th lower carbon content 


molten chemical bath In molten metal brazing, work 
is immersed in a heated crucible containing the filler Annealed, austenitic stainless steels (18-8) may precipi 
metal in molten form. The filler flows into the joint by tate carbides at the brazing temperature and become 
capillary action. Since thc filler tends to coat the entire usceptible to intergranular corrosion. A low carbon con 
surface of the work. cation of this method is limited tent or a stabilized steel ontaining colombium or t 
to brazing small assemblies such as wire connections or tanium) will alleviate 
metal strips Hardened martensitic ess steel (cutlery type) wil! 
In chemical bath brazing, the assemblv with preplaced lose about half its hardness on low temperature brazing 
filler metal is dipped into a molten salt bath heated to lhat is to sav, the hardness will be about midway between 
brazing temperatur Ihe salt usually provides the re fully hard and fully annealed material. However, the 


quired protection against oxidation; if not, a layer of oftening is usually confined to short distances from the 


molten flux must be maintained on the surface of the joint because of low thermal conductivity (within one 
bath lI his method is applic ible for parts such as auto inch of the joint for stock of one-half inch thickness 
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For thinner gage materials, annealing is 


confined even closer to the joint because 


X the lower heat input required to rais 


brazing temperature. An 


stainless steel or 


the metal to 


nealed ferritic stainless 


1 1 
short time heating 


iron is little altered by 


at silver brazing temperatures 
Finishing Operations 


I | Bas hli 
n most cases silver-brazed assemblies 


can be formed, rolled or drawn. For ex- 


ample, fine copper wire can be fabricated 


by brazing the ends of copper billets with 


I 


scarf joints and drawing this 


ous" billet through i C CS 


dies. Hot working can be do 


peratures up to 900 | Stres 


after brazing is not required 


Clean-up is simple in comparison to 


other welding processes. If reasonabk 


i 
ire is taken not to overheat the 


ind if 
will form, 


fluxing is idequate, very 


oxide 0 that flux removal may 


} 


be all that is necessary for cleanup. Spent 


mbiv S 


flux removes easily if the ass 


quenched in hot water soo! r brazing 


} 
e hard 
] 


hock 


[he thermal fracture 
ened flux so that it flakes off and dissolves 


with running water razed 


on contact 


joints can be polished, plated or finished 


+} 


in just the same manner used for the 


parent metals 
Inspection of Brazed Joints 


of the most 


brazed 


Visual examination is onc 
common inspection methods for 

Joint must b: ind free of 
In cases where the filler metal is in 
troduced at one side of the joint, the 
fillet or filler 
evidence of 


joints visible 





flux. 
existence of a thin, even 
metal at the 
good penetration and wetting throug) 
out the 

Pressure testing is used to ch¢ 


Fig. 10 
opposite side is 7 


joint 
k for air 
or liquid tightness. Low 

can be tested with 

or freon. Hi 


safety reasons 


rh pre SUI 


Flux 


not obscure small defects 


Fluorescent and dye penetrants are used to check both 


magnetic and non-magnetic metals for brazing flaws which 


$ 


extend to the surface of the join I xampl testing it 


in stainless steels which are usceptible to stress corrosion 


cracking 


method invoh passing a sma 
A void in the 


1 i 
voltage drop between the test con- 


Electrical resistance 


current through the joint joint cause 
than 
$ 


tacts and is detected b 


larger normal 


1 bridge circuit 
tatistical bas 
ire frequently used in with visual inspectior 


| 
Most test, 


usuall con 
ducted on lap joints by peeling one of the brazed mem 


Destructive tests are made on a 


ombination 


programs common is the peel 
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n pure nickel 


oint in low carbon 
steel 





shear joints 


Below shading -negligible creep, | 

above shading- failure in less 

than [000 ħr 

Shaded area -creep zone 

(Use for order of magnitude 
only) 








psixIO?) 
-— mo b UO O ^ 


Stress,( 








Oo COt~*# j 000 1200 
Temperoture, F 


Relationship between tensile strength of a joint and temperature 
Joints were silver-brazed with BAg-3 alloy, with the exception of curve 4 
which was brazed with BAgMn 


from the other 


eptabk 5 r cent ar 


EDITOR'S NOTI 
temperatures is now possible 
ments to Watch,” Product Engineering, August 
uses silver brazing alloys for joining all-titanium assemblies or 


Brazing titanium at lower than normal 


Process, discussed in “Develop 


1955 page 5 
titanium to steel alloys 

Other recent articles in Product Engineering on brazing are 

Tensil Strength of Brazed Joints,” Nicholas Bredzs, page 
G 19, and "Silver Brazing of Refractory Metals,” C. H. Chat 
field, page G 23, Product Design Handbook Issue, Mid-October, 
1955 

“Dry Hydrogen Brazing for High Strength Alloys,” Flos 
Kelley, August 1954 page 156 

How Service Requirements Govern Design of Brazed Joints, 
W. J. Van Natten, 1954 Annual Handbook, page G 12 

Strength of Joints in Titanium Brazed with Several 


L. W. Smith and L. A. Yerkovich, July 1953 page 141 


Alloys, 





Shear 
center 


|/ 
k 


Centroid 


Fig. 1 


Fig. 1—Load R acting through any point except c will cause cantilever to Fig. 
twist in addition to bending. New concept in brake design locates similar 
point designated as the center of pressure. Brake is designed so that re- 
sultant of forces passes through pressure center thus preventing unsym- 
metrical loading on the brake shoe when actuated. Channel cross-section 


is illustrated in (A), circular cross-section in (B). 


Sheor flow 


Sheor 
center 


Fig.2 


2—Relationship of forces 
in a block moving over a flat 
surface. Block will be self-lock- 
ing if actuating force is applied 
at angle £. 


Graphical Method for Shoe 


Center of pressure concept determines the equi- 
librium of forces quickly and accurately. Included 
are six sample problems ot fixed-anchor and float- 
ing-anchor internal shoe brakes, design of a two- 
shoe brake in which one shoe energizes the other, 


and graphs for simplifying calculations. 


R. O. KROEGER 


Design Engineer, Harnischfeger Corp., Escanaba, Mich 


SINCE THE ANALYTICAL ANALYSIS of an internal shoe brake 


is time consuming, a graphical method has been devised 


that helps determine the magnitude and direction of all 


forces within a matter of minutes. This method is based 


] 
on the center of pressure concept which is similar to a 
"shear center" in structural design 


Referring 
with a channel cross section, a 


The center of shear is illustrated in Fig. 1. 
to the cantilever in (A) 
load R acting through any point except the shear center 
c will cause the channel to twist in addition to bending 
l'wist will occur even if R passed through x, the centroid 
1(B), the circular plate will be 
only if the 


of the section In Fig 


symmetrically loaded ipplied force R passe: 


through the shear center 


In an internal shoe brake, the center of pressure c is 


142 


similarly located outside the geometry of the body. It 


can be defined as the point of intersection of the friction 
force pR, the force R, and S, the 


the two 


normal resultant of 
Relationship between these forces can easily be shown 
in a simple friction block, 


Fig. 2, 
Resultant S is equal to 


moving over a flat 

surface 
S = VR? t (uR 

= Rv1 + u? (1) 

l'he block will be prevented from moving (self-locking 


will occur) if the applied within the 
friction angle: 


ictuating force is 


uR 
8 tan” = tan^!yu (2) 


R 
usually either hinged 


inchor) with one degree of freedom, Fig. 3(A), o1 
pivoted 


Internal shoe brakes ar (fixed 


double 
floating-anchor) with two degrees of freedom 
B). Self-locking will occur if S passes through the pivot 
joint in a hinged shoe or coincides with the pivot link 


L in a floating-anchor shoe. 


Symmetrical Pressure 


Symmetrical pressure distribution, Fig is desir 


4(A), 
ible in most designs. It occurs in a fixed-anchor shoe when 
centerline of shoe is at right angles to line OP (Fig. 3 

ind in a floating-anchor shoe when S passes through the 


center of pressure. 
March, 
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SYMBOLS 


center of pressure 

force at any point of brake drum 

distance between center of brake drum and 
center of pressure 

pivot link of a floating-anchor brake 

brake torque 

brake lining pressure at any point 

average brake lining pressure 

maximum brake lining pressure 

pivot point of a brake shoe 

drum radius 

normal force on friction surface 

resultant of R and «uR 

actuating force 

width of shoe 

friction angle 

angle subtended by the brake shoe (shoe 
angle) 

ratio of h/r 

coefficient of friction of surface or lining 

self-locking coefficient of friction 


Brake Design 


Based on the assumptions of: rigid shoe and drum, 
constant coefficient of friction throughout the arc of 
contact, deformation occurring only in the brake lining, 
ind pressure between drum and shoe pr yportional to 
displacement between the two, the following equation 
can be derived 

Referring to Fig. 4(B), a displacement ê of the shoe t 
the right at point b results in a radial displacement 8 cos a 
it any point e. Since pressure is proportional to displace 
ment, the relationship between p, which is the pressure at 


point e, and p,, the pressure at point b w 


1 
i 


ien a U 1 


l he force at point e o small ar rda in le 
in width is 


wr eos a da 


ind the component of this force parallel to R is 


dR = dF cos a 


mS 2 


p, wr cos! a da 


Integrating Eq (5) between the limits of 
+ 4 @ results in 


p wr f cos? a da 


Po wr (0+ sin 0)/2 


2R 


wr (@ + sin 0 
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Brake drum 


lining 


Pivot link 


Pivot points 


Fig. 3—Conditions for self-locking. (A) Fixed- 
anchor brake; (B) floating-anchor brake. 


Fig. 4—(A) Symmetrical pressure distribution in a 
shoe brake. (B) Resolution of forces. 





Average lining pressure Po Is 


[he brake torque M which is the summation of the fri 
tional forces about the center O is 


M f udF 8) 


Substituting the value for dF from I q (4) and integrating 
between —4 @ and + 4 6 results in 


* sin 


-—— t" 10) 
140 160 

Shoe ongle 6, deg where h is the distance between the center of pressure « 
ind the center of t ike drum O. Eqs (9) and (10 


be equated to give 


11 


irious shox 


Qi 
5 


n of the brake forces 


will be shown in the 


uw 
o 


th floating and hinged 


symmetrically loaded 


l ) 
Value I B tor various 


n2 
i e 


o 
a 
^ 
a 
2 
o 
c 
o 
c 
e 
T 
ù 


N 
N 


Sample Problems 


1 


lig. 6 illustrates three typical shoe brake problems and 
Desired braking torque is 60,000 
Irum are used, M 30,000 


n of brake lining is pz 0.3 


s the coefficient of friction at a magni 


04 05 0.6 07 0.8 tude tl self-lock the brake. Various values 
Coefficient of friction, p 


Fig. 5—(Top) Relationship between the ratio of b/r and 
shoe angle 6$, and (Bottom) between the coefficient of 


friction # and che friction angie $. Fig. 6—Graphical solutions of shoe brakes. Brakes are de- 


signed so that resultant of forces $ passes through center of 
Fixed Anchor pressure c, thus obtaining symmetrical loading. 


Floating Anchor R «10. 700 ib 


$ *11,1701b 





30,000 


NTE) * 9.700 tb 


S= 10,700 /1+(0.3)* = 11,170 Ib 





2 
OX 


KA 


ern 


Fig. (A) Unsymmetrical pressure distribution con- 
taining a moment loading which is shown separately 
in (B). The illustration in (C) shows the relationship 


of the friction forces 


Floating Anchor 


^ 


c 
a 
c 
> 
` 
- 
a 
~ 
= 
o 
€ 
a 


& O 7 4 
hoe angle 8, deg 
Fig. 8—Maximum angles of assymmetn 


the shoe angle for unsymmetrical loads 


Because (f variations in 


changes in temperature during brake 


ient of friction is not constant. ‘The 


1 


iwainst self-locking, the ratio p/p, 


Note that in Figs. 6(B) and (€ 
force T and direction of link I 


} 


ye symmetricalh 


magnitude f the coefficient 


brake shoe will 
eo. a 
1 shoe Drake 


Unsymmetrical Loading 


If the link in Fig. 6(B) was not 


link direction L passed through c, the 


be unsymmetrically loaded. This 





Floating 


9509 
d 


200 
wan Seer” 


um 


@,=5° .h,/h * cos 5? * .996 
30,000 


(0.03)(8)(1.17)(.996) 


S = 10,750 / 1+ (0.3) = 11,230 Ib 


* 10,750 Ib 


Fig. 9—Graphical solution of shoe brakes 
with unsymmetrical loading. Under given 
conditions, resultant $ cannot be designed 
to pass through c, thus resulting in un- 
symmetrical loading. 


floating-anchor shoes resulting in unsvmmetrical wear 


the lining 


Ihe procedure for determining the brake forces 1s 


similar to that of symmetrical loading with one important 


center of now lies on 


difference. The new pressure C 
i 

ı circle with a diameter equal to h 

considered as the super 


load. Fig 


pressure it 


An unsymmetrical load can be 
position of a load on 
A) illustrates unsymmetrical loading wher 
7(B) the moment load 
positive as well as negative maxi 
im a normal force R’, the 


$ 


moment a symmetrical 


one end of the shoe is zero; Fig 
ing. If p.’ in (B) is the 
mum lining pressure resulting fi 
marks denote momen 


pressure it 


loading 


] = p ' sin a 
Fhe load on the differential area is 


wr sin a da 


dF’ = p, 


and the resultant load is (integrating from —3 6 to +4 6 


R’ = JS dF’ sin a da 


= wr (0 — sin @)/2 (13 


i 
Maximum pressure at the ends of the shoe is 


+pı = +p,’ sin (0/2) 
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Anchor 


R= 10,700 Ib 
$:11,1701b 


is equal to 
16) 


| symmetrical loading 
Equating Eqs (14) and results in 


p tan (8/2 (17 


Since thc superpositioning of two sine curves results in a 
new sine curve, maximum pressure is located 90 deg from 
the end of the 


| hereforc 


shoe where pressure is equal to zero. 


po €os o 7 rp 
sin (0/2) + p,' cos (0/2) (18 


(17) with Eq 


maxımum pre ssure becomes 


p 


Combining Eq 18), the equation for the 


- Po [sin (0/2) -- cos? (0/2) /sin (8/2 
9) 


= p./sin (0/2 (19) 


loading result 
Since the 


Ihe frictional forces of the moment 


in a normal force R’ as shown in Fig. 7(C). 
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Centerline of 


Centerline of 
primory shoe 


secondary shoe 


1.04) (9.06) + (2.56)(9.35)] = 17,000 in.-lb 
43,000 in.-lb 


brake in which one shoe en- | 
Torque taken by secondary shoe: M: 


Fig. 10—Design of a two-shoe 


ergizes the other. 
Maximum lining pressure on secondary shoe 


Given data: Direction of T, and La; u 0.3; M IR 2 (8.56) (1800 
60,000 } 0 ; - 120 deg I m ——— — = 430 Ib /ir 
»0, in.]b; r S in.; 6 110 deg; 6, 120 deg; > @+sin 0 3(8) (2.094 + 0.866 


W 3 in 
shoe can be found by 


Solution: Since T is parallel to La, Sı must also be parallel imum lining 
l ' gl h ( Dtalt P 13 5 deg lherefc re 


In addition S rough in 
Assuming T 1.00, then: S 3.62; L 2.62; S, 
R 1 5 = (3.47 1800) (0.972) = 6060 Ib 


3.47; uR 


passes th terse 


6060 77 1 
1.92 + 0.94 T 


In.* 


2 0.819 = 215 lb, in? 


M m 1 uR n T mi 1 1 sin (6 - 177 


60,000 = 7 [1.04 (9.06) +: 35 
T = 1800 lb Torque unequality between the two shoes can be re 


duced by using a lining with a lower coefficient of friction 


taken by primary shoe: M on the secondary shoe. 


[ rque 


EDITOR'S NOTI An earlier approach to the design of i 
n brakes which, however, is not based on the center 


1 
semicircie CX 
ternal fricti 
appeared in Product Engineering in tw 


fro ig ind 


Determine £8 construct. on sci 
i : of pressure concept, 
rate sheet of transparent paper, lines S and R intersectii articles 
le 8. This intersection point is c' 
: l Internal Friction Blocks and Shoes, A. C. Rasmussen, 


n the semicircle, shift the paper until R e i 
rel March 1947, page 133. Conditions that make expanding shoes 


TM Fg , l 1 
points c' and D on self-energizing and self-locking 


with an ang 
3. Keeping c' 
passes through point O. ‘This lo 

4 Internal Floating Friction Shoes," A. C. Rasmussen, July 


1947, page 106. Formulas and charts for computing resulting 


forces and points of maximum pressure on floating shoes 
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DESIGN FEATURES 


Power Lubrication Extends Car Life 


To allow the driver to lubricate critical ing Co., St. Louis, Mo., it reduces the possibil- 
points frequently, Mercury uses a power oper- ity of damage from improper or infrequent 
ated lubrication system which is installed under greasing. A redesigned carburetor and spark 
the hood. Manufactured by Lincoln Engineer- system are other improvements. 


Vacuum diaphragm chamber 


Lubricant inlet 
Vacuum inlet 
iuitip t 


1 le-poimt grease gun which me ^ Outlet 
ter th amet. of lubricant delivered ! ports ] Electric 
to cach fitting to which it is connected contac! 
Unit shown is operated by intake mani ' assembly 
fold vacuum. A container of lubricant 

to the lubricant inlet; ] 


flows into the measuring chamber. The 


LUBRICATOR is a power operated 


ubricant 


tak pla when a push valve 


( 
| the instrument panel is depressed 
nnect the diaphragm chamber to 

the engine intake manifold. Piston 


\otion meters the lubricant as it flows 


rt 


Measuring 


r1 t 7 pis 
ie metering p chamber 


mtact at the end of its Outlet passage 
ı light to signal the 
ycle is completed 


nylon tubing 
Lubrication unit 


THE 1956 MERCURY is equ pp d with 18 mm 


spark plug laving an reased heat rang The 


plug, manufactured by Champion Spark Plug Co 

of Toledo, Ohio, featur ectrod made of a 

IIIT high nickel alloy with better 1 tance to tempera 
EET: ture, corrosive ga ind electrical erosion than 
eee ee, metals used previously. ‘Temperature range in which 
this plug will operat ciently has been extended 

by providing more br: ing-space between shell and 

ulator and by eliminating the gasket. The larger 


} j 


reathing-spa M ı swirling action of engine 
gases which cools the insulator and electrodes during 


Seats directly N high speed operation. Heat irried from the shel! 


on cylinder 7 to the cylinder head more quickly through the ta 
head | ? pered seat than through the gasket previously used 
ea 


Tapered seat accurately positions electrodes in com 


bustion chamber 
I|4-mm spark plug 18-mm_ spark plug 
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IN NEW PRODUCTS 


Idle fuel passage 
Wer 
AVOID USING 
MZ 


€ ito! 1OK th 


Choke valve 


ntak 


Idle speed adjustment 


| ^w = Accelerator pump 
«^ operating rod 
w wr 


\\ 


Idle mixture 
adjusting screws —— 


Idle fuel discharge 


Throttle valve 
THE DISTRIBUTOR spark 
control system prevents spark 
detonation during acceleration 
Spark advance was formerly con 
trolled by a single diaphragm 
actuated by carburetor venturi 
vacuum. Higher compression ra 
tios and increased performance 
of new engines demand precise 
spark timing, obtained by adding 
a second diaphragm operated by 
manifold vacuum This dia 
phragm provides a momentary 
spark retarding action during the 
time it takes for the venturi vac 
uum and the intake manifold 
vacuum to equalize. Intake mani 
fold vacuum drops when the 
throttle plates are opened wide 
while the venturi vacuum is not 


Jnteke menifold vecuum changed until air flow has in 
creased 


(continued on next page) 
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PRODUCT DESIGNS Power Lubrication (continued) 


A 9 PER CENT INCREASE in effective valve opening area 
has been obtained by moving the fulcrum position at the 
rocker arm base to produce higher valve lift and by enlarging 
the combustion chamber in the area close to the intake valve. 
These changes bring more fuel-air mixture into the combus- 
tion chamber in a shorter time without altering the proven 
1955 cam lobe characteristics. Valve springs have been re- 
designed to accommodate changes in rocker arm ratio and still 
provide desired spring loads and vibration frequencies for 
optimum valve operation at all speeds. 


EFFICIENCY AND DURABILITY of valve operation are 
highly dependent upon contact surfaces of the cam lobes 
and valve tappets. Proper surface characteristics have been 
achieved in the cam shaft by reducing the shaft diameter 
between the lobes and journals and by adding a boss at the 
side of the distributor drive gear. The reduction in diameter 
and the added boss permit more closely controlled cooling of 
the shaft, producing the proper metallurgical structure for 
the cam-shaft lobes and distributor drive gear 


Stock removed 


Stock added 


Transmission Friction Elements 


Reduced, Power Braking Improved 


Smoother shifting in the newly modified Cadillac trans- 1 Use of the fluid clutch and one-way 
mission has been achieved through use of a fluid coupling * Spray 


i ats i ing bands for the planetary gear sets has 
which replaces a multi-disc clutch. Sprag clutches have been - P 
iminated all periodic wear adjustments 


lutches replacing the hold 


introduced into the transmission, reducing maintenance One holding band only has been added to 


requirements. the transmission but used in low range 


The new power braking has a higher mechanical ad- only resists so little torque that wear is 
i i ‘ aslini 
vantage as a result of incorporating the booster in a self- negligible 
contained unit with the master cylinder, and by using a 
longer power piston stroke and a smaller diameter hydraulic i 
inm : = Shift from first up to second is 
plunger. This has permitted a lower brake pedal with a 2 i l 
i 3 : : ; « made by filling the front unit cou 
reduced stroke, which makes possible easier foot action 


ling, downshift by emptying the coupling 


between brake and accelerator pedals. Io fill the coupling, a centrifugal gover 
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Oriven torus 


Front 
planetary 
geor se! 


Fluid 
coupling 


rice d 


l used 


opening the 


rulated 


the tr 


hifting thus 


pressure to th« 


the coupling exhaust valves 


ind fill the coupling 


) : 
Previous 
lled the hvdrauli 
unit actuated by pr 
tuat by pr 


nder 
Viindcr 


pre-loaded 


Braking “feel 


the plunger return spring, first 


phragm, and the 
working against the 


spring 


action force against the plunger and push 


timed a 


tle opening. The limit 


diaphragm 


Oriving torus 


Internal gear 


OVCITIOI 
ording t« 


valve supplies lin 


coupling valve, to seat 


signal lin« 


feed linc 


iven 


hh 


counter-reaction 


[hese components develop a r 


rod directly proportional to the effort ap 


plied to the hydraulic 
power piston Ihe 


ibout ( per cent 
I 


the driver supplying th 
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remaining amoul 
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assembiv 


sprog clute 


Front unit coupling 


Front unit 
coupling 


Feed oil 


Manuo! 
valve 


Atmosphere port 
Vacuum poppet 
Vacuum poppet 
compensator stem 


Push rod and 
valve plunger 


Atmosphere 
poppet- 7 


Vocuum check 


valve spring Pivot arm 


Counter reaction spring 


sprog clutch 


Main shaft 


Reverse 
planetary 
gear set 


Rear planetary 


Holding band gear set 


Throttle valve 
ossembly 


$ 
Pressure SS a 


regulator 
vernor 


Atmospħere 
compensating 


valve 


whee 
cylinders 


Hydraulic cylinaer 
Hydraulic plunger 


Piston return spring 


Valve plunger return spring 
Power pisfon 
First stage 
Diaphragm assembly diaphragm 





PRODUCT DESIGNS 


Packard Introduces Electric Push Button 
Control and Non-Slip Differential 


Electric push button control and 
. ae AR di aic Selector 
non-slip differential have been incorpo- usb -Aaféene 
rated into the new Packard. Shift selec- 
tion is made through a servo motor 
which drives a shaft directly linked to 


the transmission. The non-slip differen- 


tial uses a braking action to deliver ransmission 


greater torque to the traction wheel ied 
; ee Worm and 
when other wheel is slipping. i 


segment geor 
Range selector 


IHE CONTROL CONSOLE (right is oper 


ited by touch pressure [he servo motor 


energized by pushed button, driving the selec 


to shaft through worm and segment gear; th« Servo-motor | 
it end of selector shaft actuates trans 


When shift is completed, on From battery 
drop into split between two ond ignition 


pening the servo circuit 


-+7 Drive shaft 


IHE NON-SLIP DIFFERENTIAL di 


vides power to the rear wheels propor 
tional to the relative traction of the two 
vheel Pi wer is H mi ( roni drive 


haft to tw ri | our bevel 


inions driving the two bevel side gears 
To wheel on | 
slippery surface Ihe cross shafts ride up and down on 
` 


ım surfaces, as governed by the tra 


l ) es IV wher ) 
_-Cross shafts tion of the respectiv reels, Tw 
\ lutch rings are moun o the splined 


il during 
ich clutch ring 


on pair mating  pimmions 


When one wheel sli] 
on this wheel moves the a 
haft further up t irface, the 


lving a | igainst 


the driving forc: 


pinions app 
lutch ring. A friction clutch 

x 
To wheel on = - À thereby brakes the slipping wheel, and 
fractive surface j Á in increased driving torque is delivered 
to the tractive wheel. When the car 


Beve! side geor” 
7 turns a corner, the non-slip differential 
Cam surfoce--~" icts in the same manner as a conventional 
differential with the major driving force 
delivered to the inside rear wheel 
7 


Ma Torque 
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FLARED FINS on the Studebaker 
lrum a issipation, in 
onvection 

heat dissi 

ind flare 


gral with 


Studebaker Uses Finned Brake 


Cooling capacity of the Studebaker brake has been increased by 67 per 


cent by adding flared fins doubling the effective cooling area. Power steering 


is designed so any road shock is automatically counteracted. 


Power rack pj Reservoir 


—— 9 
o ri Š By-pass valve v 
| a aa 
anioni f - - ped 
Power sector ar E | 
Pitman shaft J STUDEBAKER POWER STEERING 


Steering sec or | | 


Bal/-thrust 
bearing 
Va/ve plunger 
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PRODUCT DESIGNS 


Air Conditioning in Basic Car Design 


In the 1956 Rambler, American Motors offers a single air conditioning system that 
heats, cools or defrosts. Installation requires no change in body design or accessories 


and all major components are under the hood. Simplified design, assembly on the 


production line and low tooling cost have kept the price at a marketable figure. 


FREON-12 CYCLE has a 14 ton capacity at 
30 mph using standard refrigeration compo 


nents to maintain a 15 to 20 deg tempera 


ture differential inside to outside. The con 
pressor is mounted on the engine and driven 
from the crankshaft through the dynamic 


balancer pulley. Compressor life is extended 
by an electromagnetic clutch built into it 
pulley which allows the pulley to free-wh 
vhen air conditioning is not required. N 


roduced by compre r pulsations is absorl 


in a multiple orifice muffler in th 


The ndenser is m« 
of the radiator; this 


cation of the engine 


/ 
Evoporotor 
core 


Air damper 


REFRIGERATED A/R FLOW 


Exponsion valve 
Blower 


Cooling unit evoporator core 


Compressor 
Electro-magnetic clutch 


CondenseF 


D 


ZJ Y 


AA E 


Muffler and filter 
Check volve 
Solenoid valve 
Reciever 
Sight glass 


ind cooling units ar 
med that refrigerated air cannot 
ough the heater, preventing heater free: 
\ thermostat in the evaporator shell 
perates a solenoid valve by-passing the evapo 
rator and receiver when a preset air tempera 
ture is reached. Refrigerating action is then 
greatly reduced and the momentary flow of 


varm air raises the evaporator temperatur: 
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Evaporator 
core — 


\ SINGLE PUSH-PULL-ROTARY 
SWITCH operates the damper te | | 


ur flow path for either heating 


Switch rotation determines 
second control operates € 

water flow through the heater 
heater box is welded to the front of 

il ng vith th 

ind I 
later These components ar l 
irs with or without air conditioning. 'I 


it of the dash panel, different ducts are used 


Air domper 
vhen the cooling unit is omitted 
FORCED HEAT 

AiR FLOW 


Motor Runs in Gasoline 


HH 


Q Ring 


= i à So conduit seal 
lo avoid shaft sealing problems, Louis Staak and 9 


John Carroccio of the General Electric Co., Fort 


Wayne, Ind., have designed a pump motor that iia 


uses gasoline as both coolant and lubricant. Gaso- 


line enters top of vertically mounted motor and Radial sleeve 


leaves through shaft extension bearing. bearing 


AMPLE SPACE FOR GASOLINE FLOW is provided 
between stator shell and pump casing while outside diam 
eter of the motor-pump unit is held to 34 in. Centrifuga 


pump (not shown) is mounted below the motor on th 


motor shaft extension. Considerable power is obtained 
from this small pump-motor package by utilizing the cool 


ing effect of gasoline pumped over the stator shell. ‘Th 
Radial sleeve 


bearing 
i" 
2 


carbon bearings are designed to operate on a hydrodynamic 
film of gasoline and provision is made for an adequate 
supply of lubricant by using the bearing-shaft clearances 
as a pump by-pass. Shaft flexure is reduced by locating 
the radial sleeve bearings close to the rotor core. The out 
board thrust bearing is designed to take both upward and 
downward loads at one end of the motor, reducing end Rotating thrust 
play and increasing pump efhciency. Both thrust bearings bearing member 
ire flat-plate types mounted on equalizers to distribute 


loads over the bearing surface \ hermetically sealed 
Stationory step-type 


thermostat in the motor disconnects the power when S 
thrust bearing member 


bearing temperature indicates that no gasoline is availabl 


for lubrication or cooling 
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PRODUCT DESIGNS 


Metering 
valves 


Pneumatic 


Springing 


An air suspension system replacing : 
d 4ir beam 


conventional leaf springs has been de- gir line 
veloped by the General Motors Corp. Bellows 
Truck and Coach Division (p. 206, 
Feb. 1956). Shock is absorbed by air- 
filled bellows which are metered by Storage tonk 
hydraulically damped valves. 

Air chamber 


Bellows 


Metering 
valves 


BASIC SYSTEM is shown as mounted on 


Exhoust Á 
tractor. Compressed air is supplied to meter 


ON 


ing valves, then to air beam (or chamber) 
Air inlet trom = and bellows. Air chamber rather than beam 
auxiliary oir tonk S- Jk - i is used in front because of space limitation 


Metering valves are mounted on body and 
‘niet valve-- 


Seol... N C i NI ponents are rubber mounted; the bellows 
Follower. (SS PRESS SS) are made of half-natural, half-neoprene rub 
~ SI I 
N ber lined with nylon fabric. System pressure 


N ANNS varies from 10 to 7 ps! 


P 


control arm is connected to axle. All com 


LA 


Arm 


Follower pistons- 


KLAL 


IN NEUTRAL POSITION, inlet and ex 


haust valves are seated, and arm and fol 


Hydraulic piston — T 


lower are in horizontal position. When load 
on body increases, arm raises and the fol 


SERRE CEN 


lower unseats the inlet valve, permitting 
compressed air to fill bellows; when load 


decreases, arm lowers with follower unseat 
~~. Arm to 


"^ eub Ae ing the exhaust valve and exhausting bellows 


Sey ee air pressure to atmosphere. In either case, 

N a -Air beom valve is returned by arm to neutral position, 

N and the body is maintained at predeter 
LM 7 

P SSS mined height above ground. Note that dur 

.-Bellows ing movement follower maintains position 

closely parallel to control arm as spring 

_--Asle loaded pistons act against arm shaft flats 

Metering valve action is delayed by hy 

draulic pistons so corner sway will not be 

interpreted as off-balance loading. The pis 

ton traveling downward forces fluid through 

a restricted orifice, limiting piston speed; 


delay is up to 7 sec 
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Hoist cross shaft. 
3 rLeft -hand hoist orm 
Volve--— 
Y r Equolizing link 
Hoist cylinder, i 
\ Hoist cross shaft 


\ ANE 


hoist orm-> 


CL Z is : A Left-hand 
| 
| 
C 


í \ 

|| 

I | 
A i / 
: M. 
Right- / 
hand 
hoist orm *. Hé | 
Hoist link- j 


Lift frame 
al ‘Hoist link 
SEN ‘Guide roller 
-[Y nd fhrust 

` \ roller 
Fork pivot a a è 2 ww: P MS e PN, Lift frome 
cylinder-^ ù | : 


Fork pivot 
orm ---- 


Guide roller 
Pivot forks in NANA. dI &.. 

retracted position —- — FSW Qs ^ " Fork pivot cylinder 
Fork pivot cylinder -------~ SC | (X. 7*Pivot forks _ 

End thrust roller----------- Sa AS in load position 

Fork pivof arm --Guide roller 


wung 90 deg from position ne 
enter of truck, forming twe ms. Pn ntrol is 
through hvdraulic cvlinders actuated lever next 
to driver’s seat. A second lever hydraulically con 
trols vertical fork movement. The vane-type pump 
for the hoist and pivot fork system is engine drive: 
through V-belts A t plunger, double 

valve (above) has a built-in relief. vah 

hand-lever controlled Ope rating the 


rotates cross shafts thr 


. vertically o ing the lift f 
More Hydraulic ied ( ati n b al 
double-acting cylinders through verti 
ige. The arms are clevis fastened to 


Controls for r hoier ara emere 
Carrier and Dozer 


FURBO-DOZER (lower left 
"m "T ici s harged dozer to use rubber 
Two divisions of the Clark Equipment Company have uti- hvdraulicall nd d a 
i : ] zr ¢ 7 ivdraulically control the tilt be 
lized hydraulic systems to improve flexibility of equipment inpar sn Chr wee tana v j 
operation. The Ross Carrier Division, Benton Harbor, Mich., bowl blade angle can be change 
has developed a straddle carrier having load forks that pivot moving, with boulder and stu: 

1 : í i i ; ' = mean blade O-——— 
inward to permit carrying without bolsters. The Construction ited. Wider range of blade adjustm 

Machinery Division, Benton Harbor, has built into the Model 


180 Turbo Dozer a hydraulically controlled bowl that can be 


made possible. Open center hydraulic system 
orporates doubk spool valve for lift and tilt f 
vlinder is used; pressure vari up t ) 


tilted while the dozer is moving. iccording to load 


Product Engineering — March, 1956 





PRODUCT DESIGNS 


Greater work loads and higher cut- 

ting speeds and feeds required Kearney 

_.. & Trecker Corp. of Milwaukee, Wis. to 
Synchronizing Gears redesign their knee-type milling ma- 
chine with larger column, knee, saddle 

and table. To support the greater 

weight, a twin screw arrangement was 


. . e used for vertical movement. Large 
Minimize Backlash diameter synchronizing gears reduce 


angular backlash to a minimum. 


Beve! gear drive 


THE TWIN ELEVATING SCREWS 

are in line, parallel to table travel, spaced 

as far apart as knee width allows to pro 

vide greater distribution of support. A 

portion of the weight stabilization fur 

nished by the column ways is now trans 

posed to the twin screws prolonging accu 

racy by reducing wear at critical points. A 

continuous flow of oil floods the screws 

ind their bearings, filling the sealed screw ^ “Plate gears 
posts regardless of knee elevation. Equal \ 4 (1:1 ratio} 
division of work load between screws is 

obtained by placing accurately fitted 

spacers under each screw during factory E T R 

assembly. Three plate gears transmit power d:stribution box 

to the right-hand screw and synchronize 

the motion of both screws. These gears 

ire finish ground to zero backlash and 

fame hardened for minimum wear 


N 
Adjustable table screw nut X 
with integra! worm wheel ~~ Ni 


~ 


A METHOD of table backlash adjust 
ment, much simpler than the yoke type 
used on previous machines, has been in 
cluded in the new design. It consists of an 
external lever and worm shaft which con 
trols the adjustable table screw nut and is 
mounted on the front vertical surface of 


the saddle. The worm on the inner end 
of the shaft engages integral worm teeth 
on the adjustable table screw nut. Adjust 
ment is obtained by removing the retain 
ing screw and rotating the lever approxi 


sting lever . 
r mately one serration. The lever is then 


NS R B removed and reinstalled so that the retain- 
tainn f 
—— ing screw hole is in alignment with the 


tapped hole in the saddle. 
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i MÀ AUN mechanism 
ien SAFETY required a means to stop the 


machine automatically between cycles d 
ing reciprocating mulling operations—a 


omplished by a simple, manually oper 


ated, retractable stop-dog and a tripping 
SDI 


mechanism Both elements art 
loaded to keep them in the stop position 
After each I 

topped it the d 


to change the work. C\ 


pushing down retracting le\ 
+] 


peration the table is 


og, enabling 


iC spring loaded st p dog 1DOV 


" 


post, clearing table for movem 


Reverse plunger 


THE FRONT MOUNTED TABLI 
HANDWHEEL is automatically disen 
gaged when power feed is applied. A rod 
ind yoke, actuated by linkage, declutch 
the handwheel to allow the shaft to rotate 
freely. ‘The handwheel shaft has a worm 
gear on its inner end which engages a worm 
whee! on the table feed screw. Putting 
the handwheel in this position reduces th 
possibility of error as the operator does 
not leave his normal position to effect 
table settings. The handwheel mechanism 
has been located so as not to interfer 
with normal machine operation l'abl 
handwheel, adjustable saddle clamping — 
and backlash eliminator are grouped on f hand whee! 
the front of the redesigned saddle; tim k 
consuming movements to end of table 


no longer required 


x4 


il 


Handwhee 
declutch ng s haft 


CORRECT GIB TOLERANCE is n 

arv for accurate saddle movement; it is ad 
justed in operating position by resetting 
clamp lever on worm shaft serrations im 


imilar manner to table backlash adjustment 


Adjustable saddle gib : 
Gib worm rack 
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Hydraulically Controlled 6-Spindle Grinder 


A 3-stage, 6-spindle grinder de- 
signed by the Do-All Co., Des 
Plaines, Ill., produces core seg- 
ments for use in RCA television 
receivers. The grinder automati- 
cally loads, aligns and discharges 
the segment, grinding the two 
ends simultaneously in three suc- 
cessive operations. Indexing and 
index-locking are electro-hydrau- 
lically controlled, as are spindle 
feed, loading and ejection. The 
segments are molded of powdered 
ferrite and mate to form the de- 


flecting yoke core. 





Index whee/ 
cover guard 


Spindle slide assembly 


(a -Segments loaded 
here 
i 


---Hopper 


Looder 
, Hydraulic 
cylinder 


SPINDLE ASSEMBLY and all other cast 
ings are nickel-chrome cast iron. Motorized 
cartridge-type spindles have tapered roller 
bearings pre-loaded to keep total indicator 
run-out within 2 in. The index wheel 

mounted on a st haft with tapered 
roller bearings Ih segment faces are 


round by diamond cup whecl 


HYDRAULICALLY ACTUATED loader 
pushes lowermost hopper segment into 
cmpty index wheel fixture. Simultaneously, 
the loader piston through an arm and wedge 
clamps the segment by means of spring 
mounted fingers, while another hydraulic 
piston (not shown) holds up the hopper 


lumn. Ejection is accomplished 


segment co 
by a hydraulic piston operating through a 
linkage arm, releasing the clamp fingers 
Hardened tool steel fixture pads are used to 


locate the segments 
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ALL ROTARY and r iprocat Sequence 
ing motion (except grinder spin volve 
dle rotation) is electrically con 

trolled through solenoid valves. 


with certain motions timed by Sequence. 


valve , cylinder. 


sequence valves. The index table r^ ^ 
is engaged by a cone ciutch, and 
rotated through a rack and pin 


ion, shown. The grinding cvck 


is set up as index pin locks table 


Ihe counterthrust piston bal 


: JP T 

ul leflect 1 | | He , qnm 
wes any aenection cause )V | Counter - 

` -- / 

index pin locking against the ' thrust +— , 

vheel 1 ae cs 


Sequence [ rr (adjust rotation 
gu | by 
volve - T N : 


; Index 
Indexing, pin N cylinder - 
and counter gem mem 

thrust solenoid Sequence 

valve valve 


[i -Flow control 








Negator Spring Motor in Camera 


Shutter shaft 


Compensator arm umm ene 


Longer film footage within a given space 
requirement has been obtained by use of a 
Neg'ator Spring motor in the new € ine-Kodak 
K-100 movie camera. Use of this pre-stressed 
spring manufactured by the Hunter Spring Co., 
Lansdale, Pa., has also eliminated problems of 


spring lubrication and coil binding. 
-Motor toke 
up core 
Motor drum/ assembly 


NEG’ATOR MOTOR provides a more linear torque 
ng had been previously obtained using 

X constant torque ould have been 

motor drum had been used. Spring 

eliminated because no relative motion 

veen adjacent coils. Constant film and 


hutter speed is maintained by a fly ball governor 


speed-regulated by a spring-loaded compensator arm 
which rides the motor drum coil. A dial (see right 
indicates film footage remaining before rewind is 
necessary [he motor spring rides between two ears 
on a movable plate, the dial pivoting with respect to 


the fixed indicator needle during wind and unwind 
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Compensating for 


Thermal Expansion 


How to calculate thermal effects on size and alignment of gears, bear- 


ings and optical systems; methods of compensating for these effects. 


PAUL T. KAESTNER, Chief Engineer, J. W. Fecker, Inc 


involving. thermal and 
difhcult to make 


coefhcients of various materials seldom cover 


DESIGN CALCULATIONS expansion 


ontraction are often because available 
data on the 
the particulai temperature range which the design must 
iccommodate. Some efforts to overcome this problem hav 
taken the form of 


of a dimension of a 


| standard equation which provides 
sisting of a speci 


hed material at any temperature within a specified range, 

ferenced from O deg C. Thus if L is a 
O deg C, the length at temperature T is 
Lr = L(1 +4 BRT + pT? 

Vable I for various 

ranges A 


values member con 


dimension at 


Values of 8, and f, are listed in 
materials 
useful form of such data, particularly at low temperatures, 
is sh EI ae 
^ M l £ Hl 


nation gathered from a numb 


within specified temperature more 


raph was prepared from infor 
r of published sources and 


it the 


calculated 


low temperature end 
that the 
it a point midway between the 


xtrapolated in some instances 
Points on each curve were assuming 
coefficient of expansion 
extremes was equal to the average coefhcient given for the 

that if the 


Not 


lute zcro, approximatcl 


specified. temperature. rang coordinates 
ot lig | wer 
t60 deg F, 


polated smoothly to a coefficient of expansion of zero at 


extended to abs 
the curves for all materials could be extra 


this temperature 


| lhis is a reasonable assumption since all 


l, coefficients may be taken 


a temperature which represents th 


Table I—Expansion Coefficients for Metals 
Temp. range 

Metal B É — = — 
deg C deg F 


0.003 610 32-1130 
0.001747 627 32--1160 
0.001636 750 32-1380 
0.001622 499 32-930 
0.001623 750 32-1380 
0.001244 627 32-1160 
0.001023 1000 | 32-1830 


0.01258 

0.005441 
0.006375 
0.006503 
0.006212 
0.009278 
0.007652 


Aluminum 
Cast Iron 
Ingot Iron 
Malleable Iron 
Ingot Steel 
Copper 
Nickel. 





design must accommo 
tested 


( nd 


hor 
DOVE 


midpoint of the which the 


date SINCE 


it room temperature, this is normall 
Where operating 


calculations for 


range 


most mechanisms are assembled and 


( mnsid red One 


the rangi mditions extend 


ind below room temperature, both range 


may be necessary 


l'o compensate for thermal effects on sizes and dimen 


sions, the usual approach is to select materials which have 


equal, or approximately equal, coefficients of expansion 


problems, however, this is inadequate because 


| 
onsiderations invariably exist 


In most 
other « 
the right-hand worm and gear assembly shown in Fig. 2 


l'or example consider 


vhich may be used to drive a precision device or mechan 

n. Thrust su ports at locations A and B connect thi 
pecti ely, to the housing, othe 
Angle @ is the 


rin ind "Cl Ix Wings 


"floating" supports only 
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Aluminum 
/95 
2024 
356 


Nava! brass 


| Stainless stee/ /8-8 
1 Aluminum bronze 
Phosphor bronze 





Cold rolled steel, SAE /O/O 


Stainless stee! type 
430 440 410 å 41 


Coefficient per degree fahrenheit x 10° 


Crown glass 
_ Dense & crown flint 
Borosilicate crown 


bur 











100 200 
Temperature (Fahrenheit) 


the gear 


normal to 
gle. Kor left-hand x 
| h, tl 


l'o 
lhis direction 


aa 
n ng a would be 


j à ] 
remove ba KId I€ l sembh 


shown may 
[OI 
decreasing temperature 
gear, W for the 
port housing. Coefficients of expansi 
Co Co. C 
I'he net 
the assembly in Fig. 2 is a shift in the gear pitch line, equal 
in magnitude to the algebraic sum of shifts in three direc- 


the direc ti 


be positive 


n 


increasing temperature ind 


Materials involved G 
shaft ind H ror 
n for thes 


foi 
thc sup 


materials 


II 


worm, S for the 


] 
Irc respectively 


result of thermal expansion or contraction on 


tions 
l Relative 
Using the 


motion of worm and gi in and out 


vmbols in Fig. 2, th 


sh in be expressed l 


j tan @ 
Ri(Cu Rs 


COS a 
Axial movement of the worm with respect to a 


the geometric center of the gear 


b) 
point it 


1 (C gu Cw 2 


with resp to a 


( Axial 


it the geometric center 


nent of gc point 


of the worm 


move il 


n 


tan a 3 


l'o design the 


sum of the three effects should be zero when calculated foi 


BiCy C 


1 completely compensated gear mesh, 
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IC 


unknown quantity, 


on 


iht 


Fig. 1—Extrapolation of published data for 


coefhcients of thermal expansion to serve as a 
Most 


rest to 


basis tor designing at low temperatures 


sources of these data confine their inte 


T 


and above 


Backlash loading direction 


-- Loaded bearing 
supports — — — — 


Fig. 2—Temperature changes cause dimen- 
sional shifts in the three directions (see ar- 
rows) shown. These effects can be calculated 
with Eqs (1)—(3), and by proper selection 
of dimensions A and B, can be made to 
cancel. 


For supplementary data on coefficients 


of thermal expansion for 51 recently de- 


veloped alloys see page 215 of this issue. 


midpoint of the operating 


mpensation is accomplished by 
fl vated bea 
r ti 


ıng 


I direction 
m of the first equation 
llustrate an application 
he material for the 
teel, 


wide a 


worm d its IntCgI 
[ype 440, and phos 


ymbination in whi 


1 as stainless 
ie hardened and with good wear and 
shaft is Type 303 stainless 
thrust 


following values 


tance. The gear 


Letting A, location of one Suppo! 


the 


the 


I 
tants are taken from a preti rv d 


R, = 0.250 in B = 0.500 in 

R = 1.000 in. 0 — 20 deg 

a = 12 deg (right hand helix 

minimum temperature 

s fitted at +65 deg F, 

F and the following values 
from Fig. ] 


the 


lined 


5.4 


10 * 
I0 * 





Substituting these values in Eqs 


tan 20 


cos 12 


a) 9.250(10.6 1.000(10.6 9.1 10-6 
ł 1 (10.6 5.4 


c) 0.500(10.6 9.1 


107* 


tan 12 106 


Setting the 


a fully compensated system 


um of the above equations equal to zero for 
a value of A 
If this support is too close to the gears, dimen 


0.251 in. is 
obtained 


sion A could be increased by increasing Eqs (1) or (3 

Without a radical change in the original choice of mate 
416 substituted for 
l'vpe 303 for the shaft, and C, becomes 5.2 x 10°. The 
A then becomes 0.304 in. If a further increase in 


A is required, it may be possible to increase B to further 


stainess steel might be 


ials, Type 
value ot 


increase the value of Eq 3 
be made with bevel gear meshes 
so that 
of the gears resulting from temperature changes is parallel 
to the line of of the 


shift in angular relationship between shafts. 


Similar corrections can 


by supporting the gear shafts relative movement 


contact gears. This will prevent a 
Spul gear meshes 
this 


ettects in a servo gear 


innot be thermally compensated in 


manner, yet the backlash introduced by thermal 


train might well be a determining 
design factor 


Also 


needed 


thermal calculations of gear meshes are often 


to establish minimum radial clearance tolerances 
will that no inter- 
ferences or binding develops at the temperature extremes. 


One 


at room temperature which assure 


solution is to design for 


in some other patr yf the 


thermal compensation 
complete assembly that will 
cancel the spur For example, if the worm and 
gear of the previous example were preceded or followed 
by a spur gea nstead of equating the sum of th« 
effect to zero i ld be made equal and opposite to the 
pur gear error 

issumed that the bearing 
thrust With ball 


hift resulting from the change 


[he preceding discussion has 


ri mnl be g 
support pera impk earings 
DCarings, ther l ın ax i 


in radial load tran outer and inner races by 


differential expansion ot ntraction of the 
shaft with respect to the bea [his is difficult to predict 
] 


since it depends pon the initial stresses 


housing Ol 


set up by the fits, 
ind the contact area between the bearing and its shaft and 


housing as determined by the finish 


The 


ch inge 


surface 
axial movement of a ball bearing caused by a 
in the diametral clearance is a function of the 
ball, radius of the 


initial clearance of the bearing 


diameter of the race groove and the 
value of 

groove radius equal to 51.6 per cent of the ball diameter, 

the following appr ximate equation can be 


ate the axial shift 


Using a race 


used to evalu 


L 0 


358 Vdr 


where L is axial shift, d is ball diameter 
ind r is diametral clearance or radial play 
If there is 


bearing 


interference between a housing and the 


outer race, caused by a change in ambient 


temperature, the loading on the outside of the race is 


unl 


the bearing housing I he 


nominally m and equal to the internal pressure in 
the radius of a 


rm external load, where the 


luction in 
cvlinder subjected to a unif 


radius of the outside of the cvlinder is b and the inside 


radius is a, is as follow 


164 


Young's modulus, psi 


Poisson ratio 


Similarly, the bearing housing is a cylinder with a uniform 


internal pressure. The radius of the cylinder bore is b 
ind of the outside of the cylinder is c Thus, the follow- 
ing equation describes the increase of the radius of the 


housing bore resulting from pressure p 


b 


| housing 


A byowsing 77 D (5) 


Che 


temperature in the bearing and its housing are equal to the 


dimensional changes caused by the change in 


difference in the dimensions as given in the two preceding 


equations 


(T, — T)(Cu — Cr)b Adhousing — 
where Cy is coefficient of expansion of housing 


DO (6) 


C a is coefficient of expansion of bearing race 
T is ambient temperature, and 
T, is assembly temperatur 


Combining the three preceding equation 


a! 4- p 
En ( b? a? 
Where thc 


plates and radius c is quite large by 
radius b, Eq (7) can be written 


lo T)(Cu Cr) 


) : l (A+ 
—— 20 T , 2 > 
" E H e—5b 


bearings are installed in relatively large 


omparison with 


ES — T) Cu -- Cr) 
l /@t+e ) D 
pip- ga “™ En - 


The reduction in the radius of the inner surfaces of the 
outer 


p 


race 1S 


a 


4a =—p E 
UR 


Substituting the values for p given in Eq 


rT - T (Cn — C r)2ab? 
Er ca te » 
p En e—p 


When the bearing housing radius is large, 


Aa = 


T T)(Cn 
a? + p 
hi a? 


hr 


(b? a 


l'he above equations do not account for the additional 
deflection at the center of the 
thinner cylinder wall 


raceway resulting from the 
some 


based on beam deflection equations indicate 


calculations 
that neglect 


ing this factor results in an error of less than 10 per 


at this location. 


cent 


for the representative bearings. However, the value of 
chosen as an 


than 
the center 


a for the inside of the outer must be 
for the width of the cylinder rather 
the radius of the outer race land or the radius to 
of the 


Having calculated the value of a for a specific 


race 
average entire 
racewa\ 

applica 
tion, this may be doubled to determine the initial diam 
etral clearance or radial play required for the bearing to 


insure freedom from radial loading under extreme tem 
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Clearanc 


Fig. 3 Fig. 4 


peratures. Sin housing materials usually 


have higher 


coefficients of materials, the 


than bearing race 
usually occurs at the 
which the equipment must 


shaft on the 


Cxpans on 


worst condition 


minimum tempera- 
The effect 
the opposite sense 

than 
the bearing rac his tends to develop a clearance at 


ture at 
of the 


since the 


yperate 
inner race 1S n 
omes the member rather 


shaft be inner 


low te mperatures | ither than an interference, should the 
shaft materia nave l h gher coefhcient ot 
hus, it is scel 


Deformation 


expansion. 
that umulative effect is developed 
| may be derived in a 
manner similar to pre ed for the housings but 
ire of smaller magnitude be of their smaller diameters 
ind greater likelihood of the use of similar materials for 
the shaft and the 


[he approximate 


bearing 
1 


relatioi tween radial and axial 


bearing clearance ma to determine the axial 
shift of th« 


diametral ck 


Where r is the average 
it room temperature, 


the change in 1 function of tempera- 


ture 1s 


Vr — 2 Aa) (12) 
Having determined the bearing shifts for a given appli- 
cation, the choice of 


spacer members 


shaft materials and bearing plate 
made to accommodate the 
ements and insure free operation with 


in usually be 

ixial bearing displa 

1 minimum of 
Other 


the design of 


it all operating temperatures 
thermal 
ertain optical instruments 


ipplications for compensation exist in 
Coefficients 
of expansion of optical glasses are lower than the common 
than the co 


efficients of expansion of lightweight metals required for 


structural metals and considerably lower 


airborne instruments where the temperature variations 


are unusually severe hus, the focal planes formed by 
these optics shift with respect to the support structure as 
1 function of Since the change in focal 


length is a result of optical lenses being made of various 


temperature 


glasses, and because temperature, in addition to affecting 
the dimensions of a lens, also affects the index of refraction 
of the glass, tl 


iss, the characteristics of the 
effects of temperature 


magnitude and 


n an optical system are difficult 
to predict except bv experiment or with a 


When the 


ire known, the proper choice 


y nt 
point 


experience 
yptical system characteristics 
of lens 
with the basic 


similar system 
mounting cell mate 
rials and tie-in instrument structure 
may be selected so that errors caused by temperature can 
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Fig. 3—Height 4 of this compression 
cell will remain constant with changes 
in temperature. Effects of expansion 
or contraction are offset by choice of 


materials and by clearance spaces 


Fig. 4—Constant height cell similar to 
Fig. 3 but designed for tension load- 
ing rather than 
previous illustration, height 5 will be 
constant with temperature 


within the limits of the design 


compression. As in 


changes 


} 


usually be concentrated in a portion of the 


they do not affect the position of the image 
[he mounting of sensitive 


lenses such 
pI )blem 


cell at low 
sufficient to distort the lens element signifi 


in aerial cameras also presents a 
set up by a normal metal lens 
clearance required it room temperature to 
eftect allows the shift 


hI ! | 
[his problem has been overcome by th 


lens to bevond 


material] in an annular space between 


or by use of a very thin cell. By these 


small stress is exerted on the lens at reduced 
Ihe application of the method illustrated 
example where expansion in one plane à 


desired result in another plane through the 
of the inclined plane is often applicable 


Another 


i compression 


sh 


of problems useful device is 


which is ell made up of 


a low expansı 


or negative coefficient of 
by the solid cross hatching, and member 
coefficient of 
hatching. 
controlled, by choice of materials, dii 


expansion indicated by 


lhe dimension h of such 


of members, to either remain 
contract by any desired amour 
Fig. 4 illustrates a variatio 
is suitable for use in tension 


ture. 

In many cases, the effects simultane 
differences within a part or as 
serious source of error than thi 


of temperature. The 


embly pre 
ettect of 
nsiderati 


ms f 
effects are not nearly as straightforward 


lesign 
these 


governing compensation at stabilized temperatures 


usual solutions to this type of problem involve one 
of the following approaches 


me stab 


1) Allow equipment to bec 
temperature before beginning operation 
2) Utilize high therm 


ind/or air circulation to bring the equipm 


materials of 


temperature quickly when put into set 
3) Insulate the equipment so that, und 
temperature differences between ambient and 
ment, heat enters or leaves at 
the temperature differences 
ire tolerable. 
+) Apph 


I thermostatically 
taining 


a uniform condition 





A Symposium on 


i 
Reservoir 


Design 


Only rule-of-thumb information is avail- 
able to guide the designer of oil reser- 
voirs. Here are the recommendations 
and experiences of ten major hydraulic 
equipment manufacturers on reservoir 
size, speed of oil flow, baffle design, 


filtration, and temperature control. 


[HE PRIMARY FUNCTION of an oil reservoir in a hydraulic 
circuit is to maintain a supply of working fluid which may 


be drawn from as needed. Auxiliary functions include the 
control of fluid temperature and cleanliness since the reser- 
voir is a convenient location for heat exchangers 


needed) and filters or strainers. 


(when 


Except for transmission lines, the reservoir is the only 
non-working component of a hydraulic system, and as a 
consequence the designer often does not spend enough 
time on it. However, good reservoir design, particularly 
with regard to easy and effective maintenance, is as im 
portant to trouble-free hydraulic performance as is any 
other component of the hydraulic circuit. 

JIC Hydraulic Standards include an entire section, rc 
produced in the box above, of requirements for oil reservoirs. 
l'he recommendations provide the basis for a design which 
will avoid the most critical trouble spots of reservoir func 
tion. Considerable latitude remains, as evidenced by the 
variations in manufacturers’ opinions outlined below, but 
these variations reflect more a difference in reservoir appli 
cation than one in basic design criteria. 

Recommended tank volume varies from one to ten times 
the gallons per minute flow demanded by the system 
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Excerpts from JIC Hydraulic 


Standards for Industrial Equipment 


H5-Oil Reservoirs 


H5.1 
constructed in such a manner as to prevent the entrance of 
any foreign matter, chips, coolant, lubricating or cutting 
oil, dirt, etc. 

Fluid reservoirs should preferably be made separate and 
removable from equipment bases. 

If cast, fluid reservoirs shall be impregnated and sealed 
before assembling into equipment, with a sealer which is 
inert to hydraulic fluid. This shall be tested by means of 
light petroleum solvent. If welded, welds shall be tested 
with light petroleum solvent. 

H5.1.1 
straining the oil when filling, fixed with fasteners requiring 
hand tools for removal; and shall be provided with well- 
fitted caps or covers permanently attached to the reservoir 
by some suitable means. 

H5.1.2—All reservoirs shall have at least two openings 
to eliminate pressure build-up while filling reservoir. A 


A hydraulic fluid reservoir shall be designed, and 


The filler holes shall have a fine mesh screen for 


hus, if a particular installation will require 100 gpm, the 
reservoir should have a capacity of at least 100 gal, and 
perhaps as high as 1000 gal. 

One manufacturer recommends a capacity of 1.5 times 
the circulation or 3.0 times the aggregate piston displace 
ment whichever is larger. A good average value seems to 
be close to 2.0 times the circulation although a somewhat 
higher ratio is desirable for fixed installations and a some 
what lower value may be required for mobile equipment 

Ileat dissipation seems to be the nnportant factor in 
selecting tank capacity. The figure of twice the gpm flow 
is probably an arbitrary value based upon the fact that 
such a reservoir will radiate enough heat to maintain à 
sufficiently low equilibrium temperature in a reasonably 
efficient pumping system. Note that all power lost in a 
hydraulic system turns up as heat in the oil. This may be 
heat. Hydraulic sys 


tems may vary widely in their efficiency dependent on the 


calculated as (1 efficiency) hp 
components used and the duty cycle, and even in any one 
system the oil temperature will vary from point to point. 
Hot spots are likely to develop at localized heat generating 
points like relief valves or at pumps and motors. Long 
pipe lines may act as efficient heat radiators while short 
passages conduct hot oil right back into the tank. 

An oil reserve must be large enough to contain the work 
. all of the 
ystem back into the tank 
If a line breaks, a valve is 


ing level of fluid as discussed above plus “ 
fluid that will drain from the 
H5.2). 


inadvertently opened, or sections of the system must be 


bv gravity flow 
removed or cleaned, the reservoir can hold the fluid which 
drains back without overflowing. 


For mobile application on tractor, truck or train, the 
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breather hole properly protected by an air cleaner shall be 
provided. The air cleaner shall be of sufficient capacity to 
maintain approximate atmospheric pressure at 
demands of the hydraulic Combination 
and filler assemblies are preferred. 

H5.2—The capacity of the fluid reservoir shall be sufh- 
cient to contain all of the fluid that will drain from the 
system back into the tank maintain the 
fluid within reasonable working height during 
operating cycle; dissipate heat generated by normal opera- 
to 


maximum 


svstem breather 


bv gravitv flow; 


level a 
tion of the equipment; allow and 
separate out of the fluid 

H5.2.1 
mounted 
located 


air foreign matter 
The reservoir shall be equipped with a flush- 
or protected fluid level indicator, preferably 
the filler cover. It shall provided with 


markings to show high and low levels with pump running 


near be 


and, where necessary, high level with pump stopped. 
H5.3 


down below the minimum working fluid level so as 


Both the intake and return pipe shall be brought 
not to 


cause Cavitation 


H5.3.1—Suitable 


intake and return pipes to facilitate settling out of foreign 
matter in the fluid 


or aeration 


means shal! be provided between the 
The intake and return pipes shall not 


be located in a manner which will interfere with the effi 


cient operation of the hydraulic system 


tilting 
respect 

required to 
two 


volume SCI 


separat 
parat 


Speed of Flow into Reservoir 


Bey 
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bro 


insisting the r n li hall 


the rking level uid to 


nd T 
id aera 


JIC St 


n | n 
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H 
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no specih mmendati 


irds iS 
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reg max: OW 


entei gh enough s 
insure good 


5 


han 
snou 


Oo mixing I 5 l » Cause unc 


cles of dir 
scttle to 
bul 


turbulence and 
matte 


tank, 


ible 
roreign 
the 
components incapabk 
Where pec | of oil fl 


l 
than ven feet jx 


othei mu 


bottom of ind. | ul 
into 


the 


ines is hi 
X 
ymmend a I e p as it 


the 


rt | les | I [uk it speeds a 


It 
roaches 
] lA 
nould N 
tect 
required 


ATI lines 


reserv 


seven vouk 
tank 
line 


» of the 0 


thc ir will not be d n a 
nected. This principle applies even if 
tank to 


is shown in F 


immediately run down a 
A pip plug 
at thc 


be drilled in the pipe at the point where it just dips 


l 


below ma i d 


line ont 1 small hole 


] y i ls 
in thc uppermost | 


the oil, to break the svphon 
March 
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ught 
tion 
ind 
peed 
lesir 
t OI 
thc 


»bles 


gher 


manufacturers 


ip 
lines 


bove 
1 be 


that 


15 discon 
1 return line must 
1 connection 


ig. l 
may 
into 


H5.4 
complete cleaning of the reservoir. 
H5.4.1 


vided to empty the reservoir without spillage. 


Ample and accessible provisions shall be made for 


A well protected, accessible means shall be pro 


H6.1 


Means shall 
deleterious materials from 


Filters 


H6.1.1 


removal 


be provided for the continuous 


of the hydraulic fluid 
that are detrimental to the operation of the equipment 
H6.1.2—1f the filter to antifoam 


agents or other additives, the type and design of the filter 


is designed remove 
shall be agreed upon between the supplier and purchaser 

H6.1.3—Self-cleaning filters shall be automatically actu 
ated 

H6.1.4—Filters shall be of 
filter medium can be removed for cleaning without disturb- 
ing piping. When a practicable, suitable means shall 
be provided to indicate when filter should be cleaned 

H6.1.5 
be of ample 


such construction that the 


the 
When suction strainers are provided they shall 


to than intake 
means provided 


size strain more double the 


shall 
strainers without draining the reservoir 
H6.1.6 
filter the equivalent of all hydraulic 
within a period of eight hours. 


capacity. Suitable be to remove 


By-pass filters shail be of sufficient capacity to 


fluid in the system 


> 
Return flow Urain plugs 


Fig. 1 


Single baffle oil reservoir in which all ports enter 


and leave from top. Removing pipe plug at apex of return 


line will break syphon permitting repairs or servic 
without draining tank 


Separate drain line returns from 
llent practice to avoid the 


excell 
} ' r ] ` l r tł . 
the main return line sucking the 


1 
n 


Iu 


[his also applies to other hy 


kept flooded with oil. 


D 


Baffle Design 


Oil flow in the oir proper 
means of suitable baffles between the return 


he 


entirely 


reser may be 


nd 
ind 


lines lest solution, of | 


b iffle 2 


the reservoir 


imr 
ind direct the return 
\ baffle plate 


bv directing the flow of oil from re 
[his will help settle out dirt, gi 


JUuISC, 1 ) ( 


il around 


of will this 


Imp! 


turn to suct 


longer path 


ting oil 


time to escape and aid in cooling by dir: 


larger surface area. Baffles may also be required 


limi 
| the 


ing 


ntrolled 


uction 


W 


icti 


ion along 


nat 


} 
| 


t 


| 





Stee/ woo/ 


or other f 


Fig. 2—Two-baffle design provides longer 
oil path through reservoir and hence more 
time for foreign particles to settie out. 


Two drain plugs are required. 


Fig. 3—Simplest air 


tank. 


f mobile applic itions to restrict the sloshing of oil 

Single baffles may be welded into the reservoir to pro 
vide two separate compartments, with oil flow over the 
top as indicated in Fig. 1. In this design, separate drain 


A single baffle 


may also be held in place an inch or so above the floor of 


plugs must be installed to permit cleaning. 


the tank to eliminate the need for separate drain plugs 
but accumulated dirt to the 
tank. It is important that drain plugs 
be large enough to provide 


will tend move toward 
suction side of the 
quick emptying of the tank 
by cleaning 

Most effective baffle design, although not always nece 
sary, divides the tank into three compartments as shown 
in Fig. 2. The second baffle is oil tight at the bottom 
so that clean oil must flow over the top. Sludge and dirt 
collect at the bottom of the first and second compart- 
ments and filter life is thereby lengthened Again, tw 
drain plugs are required. 
suggests the use of a single baffle 
which the opening for oil fow is at the side 
top. Where low, tanks are us 
provides a much longer path for oil flow 

Where tank capacity baffle 


to hold oil temperature to desirable limits separate heat 


One manufacturer in 
than 


d th 


rather 


over the large base 


ind design are insufficient 


exchangers may be used 


best of which 


Various types are available, the 
thermostatic control 
the heat 


ire self controlled by 
the 


valves which regulate cooling water to 


exchanger. 


Sealing 


As indicated in the JIC Standards, paragraph H5.1, the 
reservoir shall be constructed to prevent the of 
ny Access which must provide 
easy entrance for cleaning may be placed at 


entrance 


foreign matter doors 
the sides 


tight 


top 


top of the tank, but must be 
so that dirt, coolant, o: 


of the tank cannot sec 


rasketed or scaled ait 


5 


il dripping on the 


Air Breather 


Ihe type of air breather will depend on the atmos- 
phere to which the tank will be exposed. Automobile 
type, filtered air breathers, as shown in Fig. 3, have been 
successfully used though for more 
oil bath l 
mended. 


critical applications 
air breathers, as shown Fig. 4, recom 
In all the breather must be of 
sufficient size to permit the maintenance of near-atmos 


in arc 


installations 


pheric pressure in the tank at any demand 
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coming air through filter before entering 


Tonk 
Oil bath air cleaner forces incom- 
ing air around sharp corner so that heavy 
foreign particles are trapped in oil trough. 


breather passes in- Fig. 4 


Indicators 


should 


level and high 


Level 


ilwavs be made for reading current 


Provision 
ind. low level indications are desirable 
st level indicators are of the flush mounted type (Fig. 
in which the tr: 


breakable plastic 


nsparent window is made of an un 


Magnetic Plugs 
Magnetic 


often 


drain plugs attract and hold ferrous particles 
highly are particularly 
imbient atmosphere and surroundings con 


ind are desirable. These 
helpful if th« 
tain iron dust or if 
the hydr 
n filter, breather, and 
utlet 


|t 1s 


hine pieces of iron are likely to get into 
Magnetic devices 
baffle 


installed 
the suction 


ulic system may be 


iS well is neal 
important that these magnetic devices be accessible 

periodic cleaning since if neglected over long periods 
f time, a slight jar will dislodge large quantities of filings 
nto the oil which may be more harmful than if no magnet 


il. 


had been used at 


Filters or Strainers 
No matter 


r heal i ICSCI 


what filter is chosen, must be 
to c space 1S 
unt of filter manufacturers. 

ror 


ir by means of quick connect 


space provided 


ontain it. Lack of 


voi 
most co! n compl 


vpe strainers are available installation inside 


couplings as shown 
to use a 
the pump intake capacity. 


It has been found good practice 


1 
+] 


1 more than double 


Plastic 
{ 


k 


| 
H 


A 
1 





[ 


I 
Level indicator preferred by all manufacturers features 
flush mounting and unbreakable window. High and low level 
marks are also recommended though not shown. 


Fig. 5 
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CUTTING COSTS 


Increase in the research and devel- 
opment fields and the associated 
need for prototype, pilot plants, 
single units and special test equip- 
ment has led to a more critical cost 
review of the design and manufac- 
ture of single or job lot units. Here 
several methods are described which 
can reduce prototype costs without 
infringing upon either the creative 
thinking and engineering or the 
higher material and shop standards 
required in these fields. A discus- 
sion of possible changes in draft- 
ing procedure and tolerances is 
included plus suggestions as to 
how these changes may be imple- 


mented in your organization. 


JAMES W. REID thee 


Consulting Engineer 


on Prototypes 


and Small Lots 


0. 9984 * 0092 


10000 * $000 I0 


Hole Shaf? 


| OOI6 - 004 hose with | 
Lis ML" 


+ 
| 
I 
— 


[wo alternate methods of tolerancing a free fit Above. the 


standard production method insures interchangeability but forces rather 
close machining of both parts 


Below, the hole is drill. to normal 


machining tolerances and the shaft machined to fit 


UNDERLYING CAUSES of exorbitant prototype costs include 
the failure to realize that the production of one unit is 
the immediate goal of the group and the failure to correctly 
judge the point at which the attitude "nothing but the 
best for our development group" becomes too expensive. 
These are understandable mistakes. No one can quarrel 
with a company’s goal of acquiring the best research and 
creative design-development wailable. Nor can 
the requirements of thorough layout work be compromised 
for it is on the layout board that many 
space savings and weight reductions are uncovered which 


group 
of the interferences, 


result in savings on all subsequent operations and develop 
ment. It is from this point on that the tendency to require 
nothing but the best should be questioned. 
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Drawings 
Preparation of drawings | been the 
cent articles and considerable discussion 
Note at the end of this articl 


drawings meet the highest drawing standards 


l'o requir 


ense is, in most cases, a neediess drain 


Drawings are often revised bef 
Study 


budget 
released for final 


le irances 


production 
need only be made for one 
object and carefully drawn “nut and bol 
to be replaced by improved design. How 
ea simplified drafting system mu 


ind a continuous educational progi 





Fig. 3—A simpler alternate method 


ot specifying and manufacturing 


mating parts considerably reduces 


drafting time and cuts shop costs 


in half without sacrificing fit 


ind development 
epresentation of 


oth I 


| 


an mani 


Tolerances 


Most 


il i\ IS ds 


that 
ociated with producti [his leads to mam 
indings M lots 


different problems issociated 


engineer's reflexes such manufacturing 


1 


costly misunderst nufacturing of small 


presents entireh than thos 


with mass production or even the production of a small 


Wher 


! 1 
ibilitv. 1 required, th Oleran¢ on 


number of interchangeable units interchange 


Ca h 
held it 
I his 


il of difference but if capitalized cor 


piece. i$. of 
is the fit 
not 


greatest importance. In the prototype 


between the pieces that takes precedence may 


sound like 1 great d 


rectly, considerable savings in manufacturing costs min 


be obtained. 


l 
| 


l'or examp issume that e shaft shown in Fig. ] 


! 
is to have an RC I tina 


hole 


dia hole 
0012 
0000 


nominal ] in 


Production would s ifv a with a 1:0000 


ID and a 0000 


0012 
Icarance ranging from 0.0016 to 0.0040 and means that 


shaft siz« U 


( l 
)98 which 


gives 


ich pieci nust be 
tolerance Where nte 
waived, a ] in. ID 


drawing 


manufactured with a 0 to 1.2 mil 


iangcabilit Ft the parts can [x 


can be specified, with standard 


ind the shaft as “l in 
OD (0.0016 to 0.004 loose with piece A)”. Here the 
same ht is ichieved with the total tolerances on the pieces 
more than quadruped 


E d 
hole 


tolerance (saw 0.005 


l'remendous savings may be made 


170 


A -0.12941 


Fig. 2—When a mating series of 
holes must be made each dimension 


must be included in the 


8 -0.35356 


drawing 
C -0.48297 and suitably toleranced. For proto 
type manufacture each of the mat- 


laid 


out and drilled to close tolerances. 


ing pieces would have to be 


D-061238 


E -0.83653 


F -0.96594 


X - Holes 


i día thru drill 
from Pc 'A". 


- Holes 


in this way especially in the fits and on 


small, complicated parts. 


more accurate 


It is not to be inferred that the principles behind these 
examples can be adopted and that economies will auto 
ght into 


inherent in 


being. Procedures to bring 


this 


matically be brou 


ibout savings ipproach are discussed 
below. 

A similar reasoning applies to the establishment of 
dimensions on matching holes so that mating parts ma 


be easily assembled. To insure interchangeable production 
dimensioned in a 


with the 


each must be similar to 
that 


correct added to 
cach dimension on both parts. The Or better) fit 
] 


issured by calling for the matched drilling of the 


piece Inanncr 


shown in Fig tolerance 


samce 


1 


can De 


two parts as cover as a 


drill jig for the 


shown in Fig. 3 by using the 
body A minor s$ 


the simplified drawing and 


ving is accomplished by 


i 
considerable savings are made 
in the shop with this method. Since 
done in a nonproduction shop | standard drill jig in the 


ulabk | hercfore, 


h piece must be 


this work is generally 


to meet 


required range is nol usually ay 
d carefully 


the requirements of Fig. 2, ca 
laid drilled. With the prototyp 
ong to be that 
iccuratelv resulting in a saving of over one-half the costs 


out and method only 


piece needs laid out and can be done less 


Standard Tooling and Parts 


to make full use ilready 


in or readily available to the shop. In de 


It is important of equipment 


signing for pro 
duction, the use of special tools or the purchase of odd 
ize standard equipment can be written off over a large 
group of parts. With only one or two of a kind to produce 
the resultant shop tooling costs would be excessive. Engi 
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necis, designers 
fact 
valuabk 
Closeh 
desirabilitv of using 
parts. Material costs 
nature, however. in s 
thev « get out ot 
mill run to obt 
bc 


increased by l 
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men 1n 


related 
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materials and 


considered of secondary 


carefully watched 
must purchase a 
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ir that piece may 


Considera 
ITV property 
000 to 100.000 


resistant, 50,000 


par 
ma" 


ternates 


than" used 
nt engineer 
is alwavs 


was used 


commercial 


of using some 


ub-assemblies 
its, studs, bolts, 
ed more quickly 
uilability rather 


1 catalog 


making the piece 


bills plus time 
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ometimes 


manutacturing 


other spt l 
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manufactur 


specifically 
totype is to 
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iped, with round 
n production but 
Intricat 
the 
full 
rimentation that 
Mhe 
tion 
or punched 


stock 
or space in 


with the 


isting 


produ 


milled on 
lifetime 
ill. for 


mas 


prote: 
Ju C121 


not be 


the production run. Arms, 
idd to thc sal 


likely be hand 


f special design may 
product but will most 
Small 
gings will be put there by 


illy too high. “Prototype 


radii in the corners 

inl 
genel 
or substantially reduce the cost of 


not essential to the purpose of the | 


Specifications 


Another ‘mportant detail often ov 
[his is 
» well hidden that it is seldom 


ition of specifications 
to judge how much sooner the d 


ift the exa 


it hidden in a haze 
confusion arising from th 


ommercial item 


man-w 


itions 


It qui 


that 


uld þe 


I times 
en sh: 


final issue of 


overed including in 
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not best for another. Therefore, a 
roughly chronological series of suggested steps is offered 


with warnings of pitfalls that may be encountered. 
As in any program, an individual or group is required 


with a desire to see the program inaugurated and with 


the ability to sell the idea to the The 
of this program will their 
ability to obtain cooperation. 


pany is necessarily 


sections involved. 


success be in direct ratio to 


The first major step is to divorce production and proto- 


type drawing systems. Notice that this refers to the system 
not the group although they, too, may be separated if 
desired. Very careful planning and forethought is needed 


here since it sets the stage for those to follow. To a 


group primarily aimed at production methods this move 
may be justified on the basis of the savings it will make in 
Consideration of the 
recent progress in the simplification of paper work re- 
quired to handle drawings and orders plus the use of some 
simplified drawing practices should be given careful thought 
and study. The simplification in handling drawings and 
orders can often be instituted in its entirety but only the 
bare essentials of drawing simplification should be intro- 
duced at this time. Changes in the system should be 
digested before many changes in drawing practices are 
attempted. should be familiar with what is 
being done and a close check on how the system is work- 
ing is necessary during the first weeks so that misunder- 
standings can be corrected before they grow into habits. 


the drafting room practice alone. 


Everyone 


The next area that may be attacked is that of tolerances. 
Often the production type tolerance system is so well estab- 
lished that any attempt to replace it is hazardous. An 
overenthusiasm for the savings possible with the “fit” sys- 
tem may mect with resistance not only from design and 
drafting but also from the shop. While fit is an important 


factor, the method of fabrication is just as important. In 
the example used in Fig. 1, a shaft was made to fit a hole 
but there are many places where a hole might be made 


to fit a shaft 
idopted is, will it gain the shop's approval and coopera- 


Á 
tion 


The most important criterion in any system 


Where the shop is a part of the company or where the 
manufacturer determined beforehand it is con 
venient to have their representative meet with company 
designers for a design review as the work progresses. They 
will then be able to advise on tolerances and make other 
which 


can be 


suggestions will mean manufacturing economies 


without sacrifice of design requirements. Advice on avail- 
ibility of material, shop tools and parts can also be 
If the manufacturer 
in engineer with shop 
experience can be assigned to the duty of design review 
or a manufacturing consultant mav be called in 
ire generally only 


)btained during these design reviews 


} 


cannot be determined in advance, 


Vendors 
too glad to attend these reviews and 
idvise as to how their equipment can best be used. They 
may even be able to offer special equipment not yet on 
the market. 

Another method of prototvpe tolerancing is to allow 
the work to proceed in normal fashion up to—and through 
i£. ck checking 


or to the shop, a responsible engineer, well versed in 


ired Then before releasing prints for bids 
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drawings and, with the 
designer's approval, change the tolerances which will repre- 
sent the largest amount of saving. A shop representative 


can also be called in at this time if desired. One advan- 


tage of this method is that a set of prints can be made 


before the are incorporated so that a record of 
the production tolerances is at hand. 


shop practices, can go over the 


changes 


Design reviews and adequate specifications will provide 
the savings from the use of standard parts, materials and 
existing shop tools. Great gains can be made by having 
someone with a broad background in job lot shop practice 
review the work as the design develops. With the speciali- 
zation called for today, it can hardly be expected that 
engineers and designers will have the background required 
to see all the shop economies that may be made while the 
still on the However, in these design 
reviews it is important that the designer has the final 
word. Many a rocket would never have flown if it had 


design is board. 


been designed for ease of manufacture only. 

Making sure the design is made for the specific purpose 
is a management and engineering 
They must see that the designs are aimed at 
the right target. One of the fundamental requirements 
to guarantee this is that everyone involved is familiar 


prototype is up to 


supervision 


with the different requirements to be met by both the 
ind final model. This underlines again the 
need for clear directive and specifications. In general, 
the first step is an attempt to meet the requirements of 
the fina! model. After the possibility of this solution 
has been clearly established, it is then time to determine 
whether or not the design can be started on a course 
which will enable the prototype to prove the main features 
ind still be capable of being manufactured within a reason- 
able budget. The time required to reshape the prototype’s 
course for this approach is generally more than justified by 


prototype 


the savings in overall time and cost. 


EDITOR’S NOTE—In reporting developments during recent 
months on methods for reducing drafting costs through work 
simplification, Product Engineering carried an extensive review 
of “Simplified Drafting Practices,” by Rau and Healy, published 
by Wiley & Sons, Inc. The review, in the June 1953 issue start- 
ing on page 334, commented that “this book marks the first 
major change in industrial drafting practice in years.” 

Then in “Expensive Fancies,” an editorial by G. F. Nordenholt 
in December 1953, page 127, called attention to time-consuming 
industrial drafting practices and the need for simplified drafting 
practices which give clear and accurate drawing at minimum 
“More on Expensive Fancies” by J. Shigley, in February 
1954, page 282, stated that schools should re-assess the purpose 


cost 


of the engineering drawing course and suggested the use of 
sketches and color in short-cut drafting. G. E. Rowbotham in 
“And Still More Expensive Fancies,” in April 1954, page 289, 
offered an against such “simplified” practices as 
sketches on the basis that accuracy and completeness should not 
be sacrificed for speed. 


argument 


“Should Current Drafting Practices be Further Simplified," b: 
]. Gerardi, in May 1954, page 161, presented a program for 
implementing industry-wide simplification of drafting practices. 
"Standardization in Drafting Practice," in June 1954, page 320, 
urged further progress of the standardization program. 

"Drafting Procedures Should be Standardized Rather than 
Simplified," by H. H. Ash, in August 1955, page 162, makes a 
tabulated comparison of drawing practice on the basis of simpli- 
fred drafting, standardized conventional drafting and unrestrained 
drafting. 
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Silicone Rubber... 


Properties, Forming, Applications 


Table I—Properties of Typical Silicone Rubbers 


Dielectric 
Strength, 
F 'olts/Mil 


Comp. Set, 
Percent Brittle 
22hr/300°F Point 


Hardness Tensile 
Duro Strength, Elongation, 
Shore A psi. Percent 


General Purpose 
Silastic 50 
Silastic 80 

SE-450 


-ow Temperature 
Silastic 675 
SE-550 
Low Comp. Set 
Silastic 7-170 70 


SVEN K. MOXNESS e 60 


Moxness Products, Inc 


Rubbers 


lesignated Silastic 


Carbide & Carbon Co. 


INDUSTRY'S DEMANDS for higher and lower operating tem- 
peratures, improved electrical insulating properties, resist 
ance to oxidation and other chemical attack have resulted 


in the development of silicone rubber 
PROPERTIES 


It is impossible to incorporate maximum values for all 
Highest tensile strength, 
for example, is not presently obtainable with highest heat 


properties in a single compound 


resistance or lowest compression set. Some typical proper 
I 
rcially 


At temperatures approaching 400 F the life of sili 


tics are listed in Table I for comme wailable silicones 
con rubber is almost unlimited. Examples of the effect 
of high temperature on hardness, tensile strength and 
heat 


silicone rubbers are compared in Fig. l 


clongation on a resistant organic rubber and two 


Organic rubber 
fails rapidly in the normal functional temperature range 
of the silicones 


silicone rubber 


Because of the high inorganic content of 
1000 F, 
will leave a 
All silicone 
70 F and some special 


exposure to temperatures of over 
the 


insulating layer 


rubber, 


while perman« ntlv transforming 


fairly cohesive and effective 


rubbers retain flexibility down to 
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are 
manufactured by General Electric Co. 


900 35 
700 30 


50 50 


600 
800 


610 90 80 
700 130 70 


manufactured by Dow Corning Corp. Those designated SE ar 


Silicone rubbers are also supplied by Linde Air Div., Union 


compounds will remain flexible at lower than ] 3! 


mav be controlled between 20 and 


(Shore A). 
extremely low temperature. 


Hardness 


Durometer little 


except at 


Hardness 


varies 


Compression set is percentage of deformation that th 
load 


Compression set for the average silicone rubber is around 


rubber retains after being exposed to compression 
50 per cent, a figure comparable to that obtained with 
heat 
ire tested 


ilicones i 


rubber 5 


158 ] 


resistant rubber. However, organi 
for set for hours 
tested for 22 hours at 


organi 
compre ssion 


5 


high temperature certain silicone f 
than 10 per cent set. 

Iensile strength of silicone rubber is i e rangi 
from 250 to 2000 psi compared with 1500 t 
for 


is found with low temperature, a very slight decrease i 


» 2000 psi 


organic rubbers. A marked increase in tensile strength 
found at elevated temperatures. Elongation will increa 
with while elevated t 
ut elongation by than half 


Thermal conductivity of 


low ratures 


temperature mpi 
more 
ilicone 


of either organic rubber or resinou 





2400 
2300 
2200 


2100 


COMPARISON OF THE EFFECT OF AGING at elevated temperatures on the hard 
ness, tensile strength and ultimate elongation of a heat resistant organic rubber 
Fig. 1(A), and two silicone formulations at 390 F, Fig. 1(B) and 480 F, Fig. 1(C). 


[ 
1000 


900 
800 
700 
600 
500 
400 


Tensile Strength, p.s.i 


Time 


T Silostic 160 | | pum 160 | 
| m 

TENSILE | STRENGTH 
+ t t T T 


T T T 


Strength, p.s i 


TENSILE S 
Silastic 250 1 


— — dim 


+ 


Tensile Strength, psi 


Tensile 


— 





Silastic 160 


| 
HARDNESS 
n i 


Silastic 160 
| HARDNESS 


Silastic 250 


+ + 


0 LÁ | Silestic 250 | | | | 
A d 1 »-— i 


LL LI a | 





Hardness, Shore A Scole 


Hardness, Shore A Scole 


|_| ULTIMATE ELONGATION} |} ®,..N | | | ULTIMATE ELONGATION _ | 
Li | | snc ai Silostic 250| | | | | ] 
100ł pee Silastic /60 | p | [ 
k L. Basina Ot kanne I 1 nndis Bescdimnd 
6 8 10 12 14 I6 18 20 22 24 26 28 O 5 10 I5 20 25 30 35 40 45 50 55 60 
in Days oat 390° F Time in Doys at 480° F Time in Days at 390°F 


(A) (B) (C) 


° 
o 


Silastic 250 
+ T— = 


Elongation, 


EEE 


Silicone. rubber insulation. used on coils allows fastei due to their fillers, will absorb up to 6 per cent Surpris 


f } 


heat dissipation and coils so insulated may operate at tem ingly, water absorption does not appreciably affect power 
peratures as much as 50 per cent lower than with other factor, dielectric constant, dielectric strength or surface 


materi: 


ils. resistivity. For example, the insulation resistance of a 


Dielectric properties of silicone rubber are relatively cable covering after 125 days of immersion in boiling 


constant, which contributes to its excellent insulating Water was in the range of 2500 megohms per 1000 feet 


properties. Continuous flexing has little effect and silicone at 212 F. 


rubber 


ibsorb 


is relatively impervious to water. It will normally Resistance to corona discharge and ozone is outstand 
up to 1 per cent by weight of water. Some stocks, ing. In tests which caused organic rubber to fail in min 


4 | 

; a | 
SILCO.FLEX INSULATION MPOLYESTER MICA TAPE 

i | 


ASPHALTUM MICA TAPE 


FIG. 2—Comparison of conventional insulators with silicone rubber after sand blast- 
ing with 90 grit aluminum oxide and 100 psi air for one minute. Nozzle to sample 
distance was six inches. Thickness of all samples equivalent to 2300 volt insulation 
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THE BASIC SILICONI 
skeleton of 
of unsaturation 


POLYMER is 
silicon-oxygen-silicon 
This their 
ness to heat, cold, chemicals and the weather 
the 


built on an inorganic 
containing no 
remarkable inert 
To this skeleton 


(methyl or 


atoms points 


gives silicones 


chemist adds radical groups 
phenyl combinations) from which the 


ibility. 


organic methyl- 


silicones their flex- 


get 

Silicone rubbers are compounded to 
milling 
and a 


needs by 
filler 
two 


suit specific 


together silicone polymer gum, an inorganic 


benzoyl peroxide in a 
roll, differential speed, rubber mixing mill 


vulcanizer, usually 


regular 


Silicone gums are almost water clear and can be colored with 
inorganic pigments. Small 


their properties appreciably 


amounts of pigment will not alter 


The common fillers are silica, red iron oxide, titania, calcium 
carbonate, zinc oxide and zirconium silicate. 


These fillers are 
added as 


reinforcing and modification agents. By 


using dif- 


utes, silicone rubber suffered no deterioration after several 


thousand hours 
Silicone 


ceramics 


rubbei be bx 


itself 


nded to most metals, glass, 


and ial cementing techniques ire 


usually necessary. It 


make a good bond to 
copper or copper bas: 
Aromatic 


1use 


solvent 


tetrachloride 
CXCCSSIV( I NIS l ioration, h 


irbon 
w« 
n at 
IrOI ontel l reases its 


iot permanent 


£80 1 


swelli 


Forming Techniques 
£ 


Equipment for both molding and extrusion is practically 


the Moldings are 


same as used in plastics operations 


aloo 
Hene 
‘Pes 

try 

ire 


Fig. 3 
duction 


Stator for 2300 volt, 3580 rpm squirrel cage in 
wound with Silco-Flex This 


motor will operate under extreme moisture conditions 


motor insulation 
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ferent combinations and their 


controlled approximately 


varying concentration the 


prop 


erties can be 


within the following 


limits 


Over 600E 

1301 

20 to 95 Durometer Shore A 
Compression Set 


High Temperature 
Brittle Point 
Hardness 


70 to 


to 9O per cent 
Gravity 1.2 to 2.6 
1800 


Specific 


Tensile Strength: 250 to psi 


Elongation: 40 to 800 cent 


per 


Thermal Conductivity: 0.513 x 10 *cal 


cm 


Dielectric Strength: 200 to 
(at 10°cps) 3.2 to 
(at 10°cps) 3.0 to 8.4 


I0 cps) 0.002 to 0.067 


800 v mil 


Dielectric Constant 


9? 


Power Factor: (at 


(at 10"cps) 0.002 to 0.045 


either ompression or transfer 


of steel often left soft 
for large production 


made 


iry from 


time 


1) to 480 I 


1 
on mnulations 


( 


temperatures, « 


ire tul precaution 


ve ntil ition 


quate 
ne rubbers are cold exti 
ming from the extrusi 


difficult 


I'he 


throug 


ited section 


1 COIVCVOTI running 
100 to S060 I 


Shrinkage during molding 


025 in to U.060 


lI his does not mean that 
but the 

fairlv often held to 
thin unsupported tapes of 0.01 


tole: ince 


pi und 
be hel increase the 


parts arc 


i 0.0015 in 

Ihe cost of 
$4.00 per pound, 
vnthetic rubbers 
or the 


iliconc 


silicone rubber stock is 

ibout six times the « 
[he cost 
finished 


immon 
differential hold 


extruded 
often be man 


molded or 
rubber moldings raa 
ibout 50 per 
[he 
permits this saving 

Silicone 


cent more than the same part in neoprene 


much 


shorter pre ( Í th | n rubber 


rubbers do not normally 
ipplied to 


they are 


overall equipment savings throi 


rubbers. Thev are 


material in do and 


iab 


ence on des 


Ippres 


1 
gn simplification and lower 


maintenance 
Applications 


ind more import 


is unsupp 


insulation of large 


=- 


motors and 


genNneEI 


S ind ke ids 


ipp 


sure as sh 


tape IS ipplied iround coil 


|i homogeneous mass through the 
ntrolled heat 


ind. prc 





system gives large motors and generators greater over 
load protection and reliability plus maximum resistance 
to moisture, shock, vibration and fatigue 

Silicone rubber washers are widely used as terminal con 
nection seals. ‘These parts will insulate and provide a 
positive seal despite severe service. Self-sealing bushings 
are used on the solder lug terminals of liquid-filled 
capacitors to provide long life and dependability. Inert 
to the liquid dielectric (chlorinated di-phenyls), the bush- 
ings seal by compression and retain their elasticity over a 
wide temperature range. Silicone rubber contains no 
plasticizers which might leach out and contaminate the 
dielectric. 

Silicone rubber seals are used in aircraft switches and 
contactors. Materials this application must 
operate freely over a temperature range of —65 to 200 F. 
They must be chemically inert, exhibit good compression 
set, have high tear and wear resistance, and must not 
seize when rubbing against metals. 

On jet engines such parts as gaskets, shock mounts, 


insulation 


used in 


wire ind hot air ducting are made of silicon 


rubber, often reinforced with glass cloth 

[he use of silicone rubber to seal range ovens reduces 
stove surface temperatures by as much as 30 F and 
prevents staining of front surfaces of the range above 
door openings. 

Applications in the automotive field include seals for 
fluid transmissions where resistance to hot oil is critical. 
Cable, grommets and spark plug boots made of silicone 
rubber are used on ordinance and commercial vehicles. 
It is also used as O-ring seals on cooling jackets of diesel 
engines. 

Silicone rubber is used for drug packaging and stoppers 
and since it does not react with body fluids or tissues, tub- 
ing is used in intravascular systems. 

\ new silicone polymer can be vulcanized with sulphur 
ind blended with organic rubbers to extend their service 
ible temperature limits. Brittle points down to —70 I 
ind usefulness to 400 F can be realized by proper blending. 

Recently the incorporation of carbon fillers in silicone 
formulas opens new possibilities for electrically conductive 


rubbers in the application of heat. 


Forming Titanium Sheet 


RICHARD E. PITTS 


Chance Vought Aircraft, Inc 


PRECEDING ARTICLE ON THIS TOPIC, July 1956, page 135, 
offered design recommendations for bending, drawn flanges, 
rubber forming and stretch forming. Drop hammer form 
ing is specified for limited quantities of complex shapes, 


ind is invariably done at elevated temperatures. 


Because of low cost, cast Kirksite 
used for the lower female die with a matching upper mak 
die of antimonial lead. 


dies are ordinarily 
Ihe lead upper die will conform 
to the female die without laborious hand fitting. Both of 
these die materials melt at a temperature below the desira 
ble forming temperature for usual 

to heat the dies to 100 F and heat the titanium 
sheet to 1000 F. To prevent the bare surface of the 
lead punch from fusing to the titanium, the die surface 
is covered with a higher melting material such as plated 
copper or thin steel sheet. 


titanium; practice 1S 
ibout 


l'itanium sheet can be drop hammer formed to design 
limits which are nearly comparable to quenched 75S-W 
aluminum alloy. Since sharp radii will cause rapid break 
down of the dies, radii should not be less than 5 t. Shrink 
age areas should be kept to a minimum and drawn shapes 
should be shallow. However, hemispherical domes with 
depth up to one-third the diameter have been formed 
lo minimize wrinkling the radii of dome shapes should 
be kept fairly small—not more than 75 t. If larger radii 


ire required, the stock thickness must be increased 


Deep Drawing 


Deep drawing in mechanical draw will give the 
greatest formability of any fabrication method, but at th« 


greatest tooling cost 


dies 


At room temperature the maximum 


176 


draw reduction is about 25 per cent, equivalent to a plain 
cup with a depth one-fifth the diameter. Deeper cups may 
be secured at added cost either by the use of multipk 
tages or by higher forming temperatures. At about 800 
F draw reduction can be increased to about 45 per cent, 
equal to a cup without flanges with depth of about $ of 
the diameter. Greater depths can be secured by multiple 
stages; for parts under 6 in. diameter, dies will usually 
The final limit on 
depth is the money available for tooling. 


ost more than $2000 per stage. only 

When designing drawn shapes in titanium sheet, the 
rules are about as for other materials: vertical 
walls of the cup must be parallel; flat in the bottom of 


the cup must be not less than one-half the diameter; punch 


the same 


radius must be over 5 t to avoid punch-through, but not 
greater than 10 t to avoid wrinkling. The punch radius 
can be too large with less harm than making it too small 

A new method of deep drawing uses high-pressure 
rubber for the female die, with pressure and speed con 
trolled in fixed forming cycles. On ductile materials such 
is annealed aluminum alloys, this method has the ad 
vantage of simplified tooling and reentrant shapes, but 
titanium alloys have the ductility required by these 
methods only at temperatures too high for rubber com 
pounds presently available 
Dimpling Techniques 

Dimpling of titanium sheet can readily be performed 
with modified techniques. Standard tools and a tempera 
ture of 600 F produce acceptable dimples in sheet up to 
0.040 in. thick and rivet diameters up to # in. Dimples 
for *& in. rivets require special tools with larger punch 
forces, a springback allowance of 21 18,000 Ib 


deg, and 


DICSSUIC 
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Top Spea kers 


at Design 
Engineering 


Conferences 


FIRST D 
Philadel 
phia’s Convention Hall, May 14th 
tt ough the 17th, will be treated t 
a series of interesting 


DESIGNERS ATTENDING THI 
sign Engineering Show in 


conferences 
Some of these will stress the need fo 
attracting men to the field, training 
them, and making provisions for ri 
warding them for any outstanding 
achievements. The other subjects will 


include cost reduction as an impor 
tant element in the design and sek 
tion of engineering materials, and th« 
effect of the trend towards miniaturi 
zation. 

This conference has been arranged 
by The Machine Design Division of 
the ASME, with the chief editors 
the four leading magazines in th 
design engineering field appointed a 
Papers Committee to arrange the pr 
gram. The 
Nordenholt, of Product Engineering; 
Colin Carmichael, of Machine De 
sign; Frank J. Oliver, of Electrical 
Manufacturing; and H. R. Clause 
Materials &* Methods 

Che first dav’s session “Cost Redu 
Product Design” will be dé 
voted to General Electric Company 


value analysis program 


editors are: George | 


tion in 


It will explain 


how such a program works, the phi 


1 
| 
losophy behind it, and give example 
cost 


realized through simple redesign 


of how reductions have be 


products, or using standard rather 
than special components 

On the second day, May 15th, th 
to Get and Train D 


sign Engineers” will consist of a panel 


session "How 
session which will explore all th« 
phases of the problem of finding en 
gineers suited to design engineering 
work, and then training them for the 
work involved. The three panel mem 
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Product Engineering 


Orsi 


PHILADELPHIA’S CONVENTION HALL, where the First Design Engineering 


Show will be held from May 


14th to the 17th 


Held concurrently will be a 


series of conferences that will consider present problems in design engineerin 


including the human relations of design 


speake rs has been selecte d 


rs involved will bx 
ter Linsky, Dept. 
neering, Pennsylvani ite 
itv; Mr. A. A. Johnson, Manager 
Engineering, Switchgear Div., West 
inghouse Electric Corp.; and Dr. Ber 
nard J. Covner, Asst. Vice-President 
Dunlap and 
Conn 

l'he third day, 

lose as it comes 


sion Iw ) papel 
I 


I 
first will 


rious mechanical 
rations dictate 
[Ihe second paper 
Miniaturization" will | 
| representative. of impany which 
in this field 


is mili 


has had much exper 


1 
veloping CiVilidI 


n d 
iry products. Th 
Paul G Director of the 
Merrimac Laboratory, a branch labora 


tory of the Bell Telephone Laborato 
l 
i 


speaker will be 


Edwards, 


ries. His paper will cover the ways in 


which miniaturization can be accom- 
plished, in addition to showing how 


this step can establish a completely 


engineering. A group of top not 


new 
manuta 


Che fourth day, May 
have two papers. Both 
will be devot 


the patent picture as it 


1 


SC ssion 
gineers. The first paper 
ind Reward for Invent 
nted by W. A. St 
f the Patent Departm 
nghouse Electric Cory 
scribe the Westinghouse 


11 
| 
Í 


[he exhibit wi 


t component manut 
terials suppliers. As of this 


140 companies have 
will 


with their engineers availal 


iIinnounctc 


they have booths at the sh 
le for ques- 
It is anticipated that by show 


number of exh 


honing 


$ 


1 
me th 


ve increased to close t 
Further 


from the manager 


information may be obtain: 
f the show: € 
& Poliak, Inc., 341 Ma n A 


New York 17, N. ¥ 





Fig. | 


Fig. 2 


Fig. 1—Designation for three dimensional stress problems. Normal stresses are indicated by c 


with appropriate subscript; shear stresses by +r with two subscripts 


First subscript indicates 


plane upon which the stress acts, and second subscripts indicates direction parallel to the 


stress. 


For example 7,, acts as a plane normal to the Z-axis and points in direction of Y-axis 


Graphical Solutions for 


Two Failure Theories 


Of the many theories of elastic failure that have been proposed two 


have real practical significance. But even these are usually cumber- 


some to use. The graphical methods shown here have been developed 


to facilitate the solution of problems in predicting elastic failure. 


BURTON PAUL 


Bulova Research and Development Labs., Inc 


[O BE OF PRACTICAL USE, a theory of elastic failure must 


fulfill the following requirements 


l. Not dependent upon too 


| many experimentally deter 


mined parameters 

2. Incorporate physical properties in common use and 
readily available. 

3. Predict 


predict the correct behavior under certain known loading 


yield point in a simple tension test and 


conditions. For example, it is well known that engineer 
extremely states of 
(that is, 


directions 


ing materials can withstand 


5 


uniform 


high 


triaxial stress, uniform compression OI 


usable theory of 


flow 


Thus any 
plastic 


tension in all 


elastic failure must not predict under large 
hydrostatic pressures. 

4. Cover a range of materials 

5. Not be mathematically complex 

No existing theory meets all of these requirements 
completely, but two come close to doing so and, therefore, 


represent the best practice for ordinary design purposes 


178 


Distortion Energy Theory of Elastic Failure 


Associated 
Mises, the 
will deform plastically when the work done in distorting 


Huber, 


theory 


Von 
states that a material 


with the names Hencky and 


distortion energy 


the material reaches a limiting value which is determined 
in a simple tension test. Energy absorbed in producing 


volume changes such as the work done by hydrostatic 


pressure is neglected 
} 
f Fig. 1, occurs when thc 


following relationship holds truc 


Using the notation vielding 


0;T90,y9;)* Si, 24 


y 3(o20y +oyo2+ 0202) + S(Tzy 


Well suited to ductile 
aluminum, this theory satisfies the requirements for high 
triaxial states of 


materials such as mild steel o: 


stress. Eq (1) is valid for any three- 
dimensional system of loading where the stresses T., Sy, 

, Tx are known. Applications to design problems are 
usually simplified since two or more stress components may 
be equal to zero. For example, a common condition is 
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plane stress, where o Tex - Then, Eq (1 the normal and shear stresses arc 


reduces to stress acting within the bodv « 


72 9 for the roots of the following 


[his « wavs ] readi vith a simple graphical 
construction 

Another theorv, which is also widelv used with ductik 
materials, assumes that vielding occurs when the maximum 
shearing stress in a body exceeds a certain critical value 
Since the results of this maximum shear stress theory are 
generally very close those of the distortion. energ 
theory, it will not be discussed in detail but will be 


illustrated by numerical 


Maximum Normal Stress Theory of Failure 


[his theon idequate for brittle materials, such as 
vhich fail by separation, but should not 

materials that fail by plastic flow It 

when the largest normal 

itical value; this value being 

the ultimate tensile strength ø, which is determined in a 
is that this 


theory cannot predi behavior under high values of 


simple tension test An obvious disadvantage 
static stres netheless, i probablv the most \ mathematical 

practical a í ry sil loes meet the other stress the 
requirements previously set fortl f desired, it can ł the sign 
modihed te l Herel | fo nsi etting (o 
roblems 


Ih T. 


Distortion- Energy Theory of Maximum Shear (Tresca) Theory 
Failure for Plane Stress of Failure for Plane Stress 


Fig. 3(A) 








(NS 
\ 
n this re Ss 
S regior T 
use maximum 


normo! stress 
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Moximum Normal Stress Theory 
For Plane Stress 


( Modified Mohr's Circle ) 
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ment \ 


in Fig 
ill occur 


and 


ir under 


ling, fo iti 


the given rm I o,/Os 7,,/7, and 


i the 7 
fer to either Fig. 3 or 4, according to which theory is 


to 


These curves can | sed 
I 


) ) 
eing used. inalvz 


u Z& 


existing 
A 


1 


lowing 


l is 


the 


new one 


f 
I 


For example, € ire given 


60.000 ps! 
39,400 psi 
ü 


+} 
ill 


AU AU 


60.000 


ind 


l lhis 


1 
ire the same fo icms 


ill prob 
point P on the dummy axi 
3. Pa ugh P with 


ites value 


pl istic 


irc thi 
1 
lo 


a 


l herefore 


60.000 


the 
flow will 
90.600 


l'or 


I 
req 


DSİ 
ps! 


| brittle | 


t 


1 
li 





On th 


) horizontal 
rtical 


i 
the 
+} 


Lacs 


IX15, 
lox 


rizontal 


4 T 


aXIS, value of |r, 
h falls ab he his is point D. 
C t two points with a straight line. This 
ntersects the horizontal axis at point C. 
4. With C as center draw an arc in clockwise direction 
passing through point D 
tal axis at point P, locating |o./oc. 
Therefore, 


that 


S 


ite 
IX1 


OC; 


il C 


onnec 


Hn 


pas [his arc intercepts the horizon 


] 


33 
failure occurs when 


1.330, = (1.33)(60,000) = 79,800 psi 


Oo 


Comparison of Theories 


Not 
ited 


CTCASCS, 


that 
and 


ill uniformly 


As 
1 condition of pure shear is approached. 


hown from Fig. 3(A 


ho 
t 


charts are 
indefinitely. 


c iles on thc T gradu 


can be extended T./O.| in 


For 
, that the dis 


n 


1 


t can be 


the 
F: 


rv predicts failure 


1 
T 


JUTE 


predicts failure when 
+ 


pure 


» Oct 


> the 


hi 
D 


m maximum ní 


shear when 


For the special case where o, = o, 0, it is meaningless 


C idu ite o 


g, OI 7,,/0,, 


but this represents pure shear 


! 1 2 T 
vhich istic failure sults when 7 3 accord 


( ( g 


ng to the rtion ener theory, and when ^ 


disti 


ording to the 


gy l o 


maximum normal stress theorv. 


A x) > Vs/2 it is impossible to 
ntercept the dummy axis with an are swung from point 
\. This means that according to the distortion energy 
theory, of 
i the magnitude of c, or 
other hand, Fig. 4 shows that failure occurs 


ording to the maximum normal stress theorv whenever 


From Fig. 3 , when 'o,/o 


vielding always results in cases plane stress 


vhen lø . 3 o./. regardless of 
On the 


lk 


y 
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n 


l'hus, under certain conditions the normal stress applied 


to a ductile material may be as much as 113 per cent 
higher than the yield point stress but under no circum 


stances can it be more than 1143 per cent greater without 
] other 


material, 
ermanent deformation accord 


plastic flow occurring. A brittle n thc 


hand, will alwavs undergo 
ing to the maximum normal stress theory if the applie 


normal stress is equal to the vield point stress 


['ypical Problem 


the harts may De 
the chart 


Ihe previous example shows how 


used for analysis. It will now be shown how 


can be used as a guide in new designs. 


In Fig. 5, a circular shaft is subjected to a bending 


0.642 
n 


a 


0 


b) Distortion Energy Theory: 
Knowing |r,/e, 


ribed previously and from Fig. 3, |o./o; 


and e,/e,, repeat the 


fore o, o./1.5] 17.700 psi. 
From Eq (6) 


0.978 X 10^ 
17,700 


0.978 X 10* 


Oz 


i = 3.81 in. 
Maximum Normal Stress The 
1.33 Therefore, 


1.33 = 20,100 psi 


3.65 
Maximum Shea Sti 


65. Thus 


Value Engineering Pays Off for the Navv 
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part, or mat 


I 
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group, and 
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manuta 
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Fig. 1—One, two, and three-pole mercury plunger relays; 
mercury contacts are hermetically sealed; relays are silent 
and chatter-free in operation. 


Mercury Plunger Relays 


How they operate; contact and coil ratings and operating characteristics; 
comparison with standard contactors, and applications for standard 


and special-purpose types; time-delay relays. 


JOSEPH D. FLAMM it the left, one of these relavs is shown disassembled. It 
Application Engineer, Ebert Electronics Corp consists of a sealed tube containing the moving parts and 
contacts, a solenoid coil in which the tube is inserted, an 
issembly and mounting bracket, and a terminal board for 
WHERE SEALED-CONTACT PROTECTION is required against thi power connections. Coil connections are made directly 
explosive, corrosive, dirty, or moist ambient operating to terminals on the coil. The sealed tube is hvdrogen-filled 
conditions; where use of relays or contactors does not and contains mercury and a ferro-magnetic plunger. The 
permit contact maintenance; where noiseless contactor cytaway view of the assembled relay. at the right in Fig. 2, 
operation is required; where weight, size, and cost must shows the plunger of a normally-open type relay floating on 
be a minimum for relay or contactor ratings up to 60-amp — the mercury when the coil is deenergized. An insulated 
ic; or where time delays are required from a fraction of a tungsten rod supports and terminates inside the central 
second to approximately 20 minutes, mercury plunger re ilumina-type ceramic cup which stands above the top of 
lays offer important advantages. These relays have inher- the main mercury pool. The tungsten provides a connec 
ently sealed liquid-mercury contacts which do not dete- tion to the small pool of mercury in the cup which acts 
riorate or require maintenance and which can operate in as one contact. The conductor shown in the lower-left 
adverse ambient conditions. Noise and vibration of relay portion of the tube provides the second connection to the 
operation is negligible due to damping action of mercury main mercury pool which acts as a second contact 
In addition, certain types provide time-delay functions When the coil is energized the plunger is drawn down 


Construction of mercury-plunger relays is shown in Fig. 2; into the tube base, displacing the mercury upward and 
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Glass tube 


[S | | — „Alumna 
Coil bs | Á cerome 
x f | 5 cup 


Mercury 
- Insulated 
supporting 
conductor 
and 
electrode 


Electrode 


Fig. 2—Left, disassembled mercury plunger relay. Right, single- 
pole unit cut away to show method of operation. When coil is 
energized plunger is drawn down into mercury; level of mercury 
rises over top of alumina cup, thus making a mercury-to-mercury 
contact. Sealed tube permits operation in dirty, hazardous, or 
explosive atmospheres, and mercury-to-mercury contact elimi- 
nates contact maintenance. 


the top of the cup to make contact. Contacts for contact arrangements and available contact ratings are 


this tvpe of relay are normally open. In the normally marized in Table I. 


closed type the plunger is weighted sufficiently to remain Current-carrying capacity of this type relay is deter 


immersed in the mercury. When the coil is energized the mined bv the size and construction of the sealed tubs 


plunger is drawn upward, the mercury drops below th« ind internal parts. Current limits for 6 
level of the cup and the circuit is broken tion are based on a load with a 75 per cent power factor 
: for a single standard relay tube, maximum current is 
Current Ratings imp at 115 v and 25 amp at 230 v a I eavy-duty 
Mercun Ingcr lavs are. available in three basi tube it is 60 amp at 115 v and 35 amp 30 v ac. For 
classes: one, twi rr three-pole standard or heavy. duh d-c operation max current is 12 amp at 120 v and 7 amp 


unit such as shown in Fig. 1; special purpose relays; and it 220 v for both standard and heavy duty types 
time-delay lavs rs lard and heavy-duty types hese relays may be used to control up to 20 hp 3-phase 


lable I—Mercury Plunger Relay Contact Arrangements and Contact Ratings 
for Standard and Heavy-Duty Units 


! Available 
| Contact Ratings, All Types 


Relay 
Type Contact Arrangements Ac De 
Amp | Volts | Amp | Volts 


Single pole Normally open Normally closed 


Two pole | Both normally open Both normally closed One normally open 
One normally closed 


Three pole | All normally open | All normally closed | One normally open | One normally closed 
Two normally closed Two normally open į 35 
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Relay coil 


Relay coi! 
energized 


de-energized 
Nees T 


Fig. 3—Time lag in operation of 
typical mercury plunger relay; dia- 
gram shows 35 millisec delay be- 
tween time control switch S1 is 
closed and mercury contacts close, 
and 45  millisec delay between 
switch and relay contact opening 


ee 


| millisec 


Relay 
contacts chose 


Relay 
contacts open 


© 
o 





Max current 
for single-pole 
J5-amp relay -- ^ 


wo 
o 


Max current 
for single-pole 


60 -amp relay- Normal 


operating 
voltage 


> 
o 


Coil voltage maintained 


of /I5v dc; room temperature 24C 


Qi 
o 


Tube temperature, deg C 
Ac coil current, ma 


——] 


10 20 30 40 50 60 90 
A-c relay tube lood-current, omp 


N 
o 


100 
A-c line voltage 


Fig. 4—Temperature rise of relay mercury tube with increase 
in current for single-pole standard or heavy duty units. 


Values shown are stabilized temperatures which have reached 
maximum values. 


Fig. 5—Operating characteristics of single-pole normally-open 
The nominal 


operating voltage is sufficiently higher than drop-out values 


standard or heavy-duty mercury plunger relay 


to produce actuation over wide range of control voltage. 


quirrel-cage induction motor 


ngle phase motors draw tures are maximum stabiliz 
considerably more current pet hp and are generally limited ambient. The cyclins 


il 


rate innot, 


to approximately 3 hp However, since starting t rque 


ind current vary widely, depending upon both motor and 
application, suitability of this type relay for a 
pplication must be determined by 
current duration. If starting cul 
but application makes it desirabl 
starting 


speci 
inalvsis of 
motor 


starting 
and 
limit 


relays, 


magnitude 
rent exceeds safe 


to use these 


current can be reduced b 
using one of reduced-voltage starting 
Starting Methods foi 


Engineering for February 


methods described in 
Ihre phasc Motors’ Produ 
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past 


Actuating Time 


Operating speed of standard single-pole, normally-open 


relay is indicated in Fig. 3. The gized and thi 


1 
COM 1S enci 


close 35 when the coil 


millisec later; 


contacts 


mercurv contacts 
is deenergized the 


later 


mercury 


Where 


ipproximatc] 
15 millisec 


break 
fast-make or -b 


required, this rclativeh 


1 t 1 
reak rela\ OT 


contactors rapid operation 


may be an However, use of the 
those 


exceed 


advantage mercuri 


plunger relay is limited to 


ipplic ations where thi 


does not 


operating rat one 


contact open-clos 
cvcle per second at maximum rated currents 
A prime limitation here is 


ternal arcing 


overheating caused by in 
When used with less than maximum loads 
the cycling rate mav be increased 
allowable tube 


vet remain within 
Fig. 4 for 


These te mpera 


ind 


temperature limits shown in 


both standard and heavy-duty relay tubes 
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beyond the point where mercur 


ontact 


Relay Coil Combinations 


Ihe ty} ind ma ude t I | voltage ipplied 
| ontrolled 
doubl 
tandard 
220 volts dí 


f 2 itt 


to the relay coil is indep Cl Ol ( Y OF ¢ 
load current. Standard 


three nol 


and 


rela: coil 


1 maximum 
thre ( 


uch a 


} 
pole TCia\ 


ii characteristic operating 


pull-i ind drop-out voltages, are 
in Table II 


ad pull-in vi 


the nominal operating voltages 


summarized 
Drop-out 
are substantially below 


tandard and heavy-duty relays 


1 


for these relavs 


in order to pr vide positive 
ictuatic ius is shown 


single-pole normallv-open relay. 


n Fig. 5 for a standard or 


Comparison With Standard Relays and Contactors 


Cost comparisons of the mercury plunger relay with 
standard general-purpose contactors of ratings and 
ontact u which the 


sh wn in 


rangements for mercury-plunger 
lable IHI. These 


Mercury plunger relays 
contact 


mav also be used ar 


figures do not include enclosures 


ire made onlv in the single-throw irrangements 
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r-7------ 


| Wormally-open 
| contact 
| 


Power ciruit 3 


I!5v, 60cps 


Lever swifch 


(A) 


Confro! 


l 

l 

| 
——— —;" 


pe 


circuit i 
_OFF | 2 3 
— o—_—+>—eo— 


N 


l Mercury 
| plunger relay 
l 


Fig. 6—Control and load circuits for single-pole normally-open 
(A) shows use of lever-type control switch 
while (B) is circuit for use with momentary-contact pushbuttons. 


relay operati `n. 


Power circui? 


II5 or 220v, 
60 cps power 


“5 v or other 
control vo/toge 


Lever sw 


Fig. 


other load, using two-pole normally-open relay. 


Normally—open 
contacts o 


Mercury 


rch plunger relay 


Table II 


Relay Type and Contact Arrangement 


Single pole 


Single pole 


Two pole 


operation, 60 cps 


A 


Three pi jle 


Single pole 


Single pole 


c operation 


Two pole 


Three pole 


Product Enginee 


normally open 


normally closed 


both open, closed, or combinations 


all open, closed, or combinations 


normally open 


normally closed 


both open, closed, or combinations 


all open, closed, or combinations 


ring March, 1956 


7—Control and load circuits connected to operate motor or 


(A) 


shows 


Ve tage 


220 


115 


/5or 220v 
60cps power 


Power circuit 


p= 


— 
| Normally -open j 
| contoct 





Mercury 
plunger reloy 


— —À 


Connection from terminal 4 of relay to OFF button serves to 
keep relay energized once ON button has been depressed; when 
OFF button is depressed circuit is opened and relay deenergized. 


Power cirvif 


/15 lor 220v 
60| cps power 


Control 
circuit 


6 
——— | | 
Normally-open | | 
contacts 





Mercury 
plunger relay 


(B 


method of connections for lever switch in control circuit while 
(B) shows connections for momentary-contact pushbuttons 


Current, Wat 


Amp 


0.028 
0.050 
0.210 


970 


037 
058 
049 
097 
425 


175 


3520 
1000 


51 


1 


3600 
1020 


1940 
510 
32 


450 
185 
11 


14380 
1790 
470 
170 
109 


SU 


14380 
3790 


6950 
1975 
91 


6260 


1650 


Operating and Electrical Characteristics of Mercury Plunger Relay Coils 


Resistance, 
Ohms 








Relay --+ M 
contacts 


Fig. 9 (Right)—Application of 
two three-pole and three single- 
pole mercury plunger relays for 
Univac 120 punched-card Elec- 
tronic Computer. Three-pole re- 
lays control main power circuits 
and single-pole relays handle 
various primary circuits of 
heater and d-c supplies which 
are connected in proper se- 
220v 60cps quence by means of an external 
3ph timer. Quiet operation and free- 
dom from contact maintenance 

were factors in choice. 


Induction 
motor 


Fig. 8 (Above)—Starting circuit using three-pole mercury plunger 
relay for 3-phase 220-volt squirrel-cage induction motor. Relay is 
main contactor. Control-circuit connection to motor side of contact 
M2 keeps relay energized after motor is started. Depressing OFF 
button breaks coil circuit, removing motor from line. Overload 
relay contacts open coil circuit on sustained overload. 


ind where the application requires a double-throw func 
tion, standard contactors or relays must be used 

In general, mercury plunger relays are smaller and lighter 
than contactors of the same rating. In addition the 
mercury relays are almost noiseless and vibrationless in 
operation; contactors produce audible clacking and thump 
ing in operation 

Contactors can carry higher peak contact-closure current 
surges than mercury plunger relays without permanent 
damage; but contacts require periodic maintenance. Mer 
curv plunger relay contacts are the mercury itself which 
remains unaffected by the number of operating cycles 
Unless standard contactors or relays are operated in sealed 
enclosures their contacts may be subject to oxidation, 
corrosion, or other damage due to humidity, oil vapors 
or corrosive vapors or dust in the ambient air. Because the 
mercury plunger relay contacts are sealed within the tube, 
they are not affected by adverse ambient conditions. In 
explosive atmospheres the sealed-contact feature is neces 
sary. These relays can handle momentary current surges 
S to 10 times maximum load current values. 


Mercury Plunger Relay Applications 


Fhe single-pole relay has one contact of either normally 
open or normally-closed type and is often used with a lever 
switch in the coil control circuit, as shown in Fig. 6 (A) 
Where it is desired to use the momentary-contact push 
buttons, for example in a motor-control circuit, the 
rangement shown in (B) will cause the closed OFF-but 
ton contact to keep the relay coil energized once the ON 
button is pressed. When the OFF button is operated the 
coil circuit is broken and the relay contacts open. 


186 


220v,60cps Overload relay 


v contacts 


Mercury plunger 
relay coil 


OL2 OLI 


Use of a two-pole relay for motor or other load con 
trol is shown in Fig. 7. In (A) the coil is energized b: 
the 115-v ac line voltage or other from another ac or dc 
source; the control element is a levet switch. In (B) the 
circuit is arranged to use momentarv-contact push buttons 
connections from terminal 4 of the relay to one side of 
the OFF switch provide the holding circuit to keep the 
coil energized once the ON button has been operated 

Motor starting circuit for a 3-phase 220-v squirrel-cage 
motor is shown in Fig. 8, using a three-pole, normally 
open, heavy-duty relay. A 220-v coil is used in the relay 
ind is energized from one phase of the supply. The hold 
ing circuit through contact M2 maintains current through 
the relay coil once M2 is closed by pressing the ON 
button. Thermal overload relays OL1 and OL2 open 
contacts OL] and OL2 on sustained overload, breaking 
the circuit to the relay coil and opening contacts M1, 
M2 and M3. Relay control circuit and motor cannot 
be energized until overload relay contacts have closed. 

Application of single and three-pole normally-open relays 
to the Remington-Rand Univac 120 punch-card computer 


( 


is shown in Fig. 9 and described in the caption 


Special-Purpose Relays 


For applications requiring as low as 3 ma control cui 
rent, a special type mercury plunger relay is a\ ilable with 
either normallv-open or normally-closed contacts and 35 
amp, 115-v 60 cps contact rating. 

For latching or holding functions such as when using 
momentary push-button circuits, a relay having a nomi 
nal contact rating of 20 amp at 115 v ac and 10 amp at 
230 v ac, has been developed. 
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Table II] 


Cost Comparison of General Purpose Contactors and Mercury Plunger Relays 


Compared units are single throw with normally open contacts and 115-v a-c coils 


Current Ratings, Amp at 115 1 


Single-pole, single-throw 


Contactors Double-pole, single throw 


Three-pole, single throw 


Single-pole, single throw 


Mercury 
Plunger 
Re lays 


Two-pole, single throw these ratings 


Three-pole, single throw 


Table IV 


35-amp relays used for 


50-amp contactor 
used for this 
rating 


100-amp contactors 
used for this rating 


$92 


60-amp relay 
for this rating 


Mercury Plunger Time-Delay Relay Contact Load Ratings 


Slow-break types are derated because of increased arcing and greater heat generated. 


Load voltage, 


6U cps 
Time de lay, sec 


Slow make—Quick break relay, 


load amp 


Slow or quick make—Slow break relay, load amp 


Time-Delay Relays 


Mercury plunger time-delay relays have delays upon enet 


gizing normally 


from 0.3 sec to 20 min for single-pole, 
open types with quick break on deenergizing. For appli 
feature the 


Relays 


Sank 


itions requiring slow-release 


|! qui k-operate 


de lay ranges 


from approximately 10 sec to 20 min 
with normallv-closed contacts 


features, but in all cases thi 


can be obtained with 


delay for a particular relay 


nonadjustable, ified for 


and must be spe | pai 


ticular application. 


Externally, these time-delay relays are the same as stand 
In the 
2, the 


cup stands above the main mercury pool. 


id types, but internally the construction differs 


standard units, previously shown at right in Fig 


ceramic Mercury 


In typi il delay upon-energizing types mercury cup 1s 


enclosed in a glass thimble which has a porous plug at 
relay tube is 
filled with inert gas and some of this is tt ipped inside the 
thimble when the relay is deenergized. When the 

is energized the gas flows slowly through the porous plug, 


the top and an opening in the side. The 


rela 


preventing the surrounding mercury from entering and 
making contact until a specific time, determined by the 
porosity of the plug, has elapsed 
tact 
size of the thimble side opening. 

W here required, th. 
mercury cup is surrounded by a ceramic thimble which is 


open on the upper end and has a drain hole in the lower 


[he delav time of con- 


opening deenergizing is the 


upon determined by 


| ; 
time-delay upon deenergizing is 


end; this hole is below the surface of the mercurv pool 
When the relay is deenergized the mercurv drains through 


the bottom hole at a rate determined by the size of the 
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110 220 


60 60-120 over 120 | 0.5 10-60 60-120 Over 120 


1.25 0.5 


hole. Contact 


main mercury pool is maintained until the level insid 
thimble is 
bv the draining action. 


between the mercury in the cup and 


the ceramic lowered to 


the contact-break point 
In general, current-carrying capacity of the time-delay 
types is below that of the standard quick-acting units, be 
cause of arcing which occurs when the mercury pools meet 
Fhe slower the make or break the greater is the required 
[able IV for two type 


I 


derating. This is summarized in 
of time-delay relays. 
W here capacity of standard or 


heavy-duty units is required, it is advisable to « 


full-current-carrving 
onnect 
in the relay control circuit an external means of tim 
thermal synchronous motor 


driven devices, or pneumatic time-delay relay 


such as snap-action units, 


WHAT'S GONE BEFORE: Several recent articles in Product 
Engineering present data on the selection and application of 
relays and control devices for motors and other type loads. 

Methods of motor starting and reducing motor starting cur 
rents are described and compared in “Starting Methods for 
Three-Phase Motors” February 1956, page 183. Effect of starting 
currents on contactors is also discussed 

Examples of the use of time-delay relays to prevent excessive 
full-voltage motor starting currents are described and illustrated 
in “Pneumatic Time-Delay Relays” January 1956, page 174 
Operating characteristics, contact ratings, and contact arrange 
ments are also given. 

Advantages and limitations of magnetic amplifiers for switch 
ing, voltage, and current control and a critical evaluation of 
magnetic amplifiers as compared to rheostats, relays, gas tubes, 
and rotating amplifiers are given in “Magnetic 
Control Components” August 1955, page 129. 

Mercury plunger relays can be operated by pilot control devices 
as well as conventional switches; applying such controls is 
described in "Pilot Control Devices" May 1955, page 187 


Amplifiers as 


187 





Saquore Pottern y Rectangular Pottern 


Diamond Pottern 


Fig. 1—Definition of symbols and patterns. Concentration 
factors are given in Figs. 2-4 for calculating maximum stress 
(points A, B, or C) when panels are loaded in either ten- 
sion or compression. 


K 


Stress concentration factor, 


0.8 0.6 0.4 


Hole size to spacing ratio, e, 


Fig. 2—Stress concentration fac 
tors for square pattern: a/b — 1 


Stresses 1n Perforated Panels 


J. W. DALLY and A. J. DURELLI 


Armour Research Foundation 


SYMBOLS 


correction term for loss of pressure area due 
to the perforations. 

pressure differential, psi. 

mean radius of the tube, in 

wall thickness, in. 

number of holes about the tube circumference. 
stress concentration factor. 


WHEN PERFORATED PANEL SECTIONS are subjected to 
either tensile or compressive loads, the stress distribution 
about the holes is complicated since it is influenced by 
the size, spacing and pattern of the perforations. As 
illustrated in Fig. 1, three hole patterns are commonly 
used: square, rectangular and diamond. 

In his book, “Stress Concentration Design Factors,” 
R. E. Peterson describes some results of a mathematical 
analysis conducted by Schoulz for the determination of 
stresses in plates with one or two rows of holes. Also, in 
“The Plane-Stress Problem of Perforated Plates,” Journal 
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Stress concentration factor K 
ess concentration factor K 








0.6 0.4 


Hole size to spacing ratio %, 


Fig. 3—Stress concentration factors for rectanguar 
patterns. In (A), b/a 0.63. In (B), b is much 
larger than a so that b/a is approximately zero. 


Stress concentration factors for square, rectangular and diamond shaped 


hole patterns in perforated panels loaded in tension or compression. 


of Applied Mechanics, Sept. 1952, 360, G. Horvay n Fig. 1. The curves give a stress cor 
worked out the solution of the diamond pattern case for the three perforation patterns as a function of th 


] 


based on ligament theory, which is applicable when the tio of hole size to spacing (d/b) with the perforation 
PI I g 


holes are very close together. However, the most complet acing b/a as a parameter. K is defined as o,/o 
solution of the stress distribution about the holes was c," where e,’ and c," are stresses calculated 

obtained experimentally by Siebel and Kopf using photo c no perforations in the plate and o 

clasticity and brittle coatings. Since no complete English stresses at the perforations 

reference of this German paper is available and it is Ihe solution presented here does not apply to the 
seldom mentioned in the literature, the results have been Ige holes; these calculationss hould be handled separate 
ummarized in Figs. 2 - 4. Thev are intended to extend '. 2 applies to a square perforated pattern, Figs. 3 (A 


Peterson's coverage of the field. id (B) apply to the rectangular patterns, and Figs 
Ihe stresses to be calculated are at points A, B and C 4 ( 4)-(C), to the diamond pattern. The str t point 
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Stress concentration factor & 


Stress concentration factor K 








Q6 0.4 
0.8 0.6 0.4 
Hole size to spacing ratio d/p 


Hole size to spacing ratio °/, 


Fig. 4—Stress concentration factors for diamond patterns 
In (A), b/a 1; (B), b/a 0.58; (C), b/a 0.48 


i, B and C (o,, o5, o can be « m pi 
1 é 2 in 
For square and rectangular patterns : 
) 1.5 in 


oa = 01 4-04, — Kyo + Kyo d 0.75 in b/a = 0.75 


0.5 


oB =o +o Kyo,° + Kyo Since the b/a ratio of 0.75 is not given in the curves, 
For diamond patterns it is necessary to interpolate’ between b/a values of 1.00 


Kio, + Kyo,” ) ind 0.63. This interpolation is shown in Table 1. 
Kyo,’ + Ko If the panel is subjected to uniformly distributed load 
Kso; T Koo, 
Although the curves are for fixed b/a ratios, interpola- 
tion between two ratios is possible for b/a values not 


of 500 lb/in. in the v direction, and 200 ]lb/in. in x 
irection, the nominal stresses arc 
P 500 x 24 


given in the figures. = 
1 1/8 x 24 


1000 psi 


EXAMPLE 1. Consider the case of a multi-perforated 24 
panel à in. thick, 24 in. sq, with the following geometry i $i c pa 
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ctor K 


ta 
TO 


Stress concentration 








3.37) (4000 0.71 


1600 13,245 psi 
0.89) (4000 + 2 99 l 


1600 220 psi 
he x direction is to lower 
from the loading 
stress at B, 
tion is changed to 

influence of thi 
resulting from the load in the x direc 
Example 2. A thin walled perforated tube i 
between the inside 


f the loading in t 
urring at point A ulting 
Similarly th compressive 


in the 


Lhe effect 
the stress oc 
tion 


in the y 
resulting fr 


m the load 
| relatively low tensile str bv the 
tresse tion 

subjected 
to a differential pressure and outside 
3.19 and wall thickness is 
rated with a diamond pattern 


issumed that the 


[he mean diameter is 


wall 


0.250 in.; th« 


ot hok y 


tube is perf 


0.50 in. in diameter. If it 1s 
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Table I -Interpolation Data 


Concentration ‘ b/a 0.63 


Factor Interopola 


Fig. 3 tion 


ind longitudinal directions correspond to the x 
directions respectively, then the spacing of the 
pattern can be expressed as a b | (10 holes about 


the tube spaced at 4 in. levels). Further, if the pressure 
ntial is 1000 psi, the nominal stresses are 


tt 


1000(1.595 
0.25 


3,190 psi 


nine the stress 


concentration factors K 
ippropriate factors for the hole to size ratio 
n Fig. 4. Thus, 
K K, 5.62 
K K; = —2.21 
K; = K, = 2.82 


points A, B and C can be computed from 


5.62) (3190) 4 2.21 
2.21)(3190) + 
2.82)(3190) + 


3860 
5.62) (3860 
2.82) (3860) = 


= 9,400 psi 
= 14,700 psi 
19.900 psi 

Maximum stress occurs 


at point C in this 
however, it may also be at A or B dependin 


ing ratio, pattern spacing, and the 


example; 


g on the spa 
relative values of the 


1 
nominal stresses 


OTHER RECENT ARTICLES—To help solve complex stress 
problems, Product Engineering has published several articles in 
the past year. In “Experimental Stress Analysis Methods,” by 
E. A. Phillips and A. J. Durelli, January 1955 page 182, the 
authors describe experimental techniques that are available to 
supplement analytical work. To supplement this, “Stress Equa 
tions for Strain Gage Rosettes,” by C. C. Perry and H. R 
was published in July Also, “Calibration of 
Photoelastic Models,” by J. H. Flanagan, appeared in July 1954 
page 201. 

An analysis of dynamic stresses was given in "Effects of Shock 
Loading," by W. M. Murray, December 1954 page 171 

For problems dealing with the design of parts similar to but 
larger or smaller than parts or machines already in existence, 
William Govan, 


Lissner 
1955 page 207. 


see “Designing by 
1955 page 179 


Proportion,” by October 


191 





Rectangular 


—four sides 


Four-variable equations, which take the 
form of samples shown below, may be 
solved quickly, easily and with less likeli- 
hood of error by untrained assistants using 
rectangular nomographs. Step-by-step con- 


struction procedure is described. 


W. E. POWELL 


Senior Research Engineer, Ford Motor Company 


RECTANGULAR NOMOGRAPHS are proporti 


I I 
vhich onc ile is arranged along each 
f the sides of a rectangle | 


variable of the equation 


i 
align 


mal-type 
ment charts in 
ich scale corresponds to onc 
Perpendicular intersecting line 
transparent overlay, and this 
When three of 
iligned with known or 
iutomatically | 
which completes a solution of th« equation 


ire traced on a overlay is 


placed over the nomograph these per 


pendicular legs arc assumed valuc 


po itioned ver a value 


the fourth leg is 


h 


Construction of a rectangular nom graph can best 


demonstrated by carrving a example through the 
ting and arranging thé 
While the following equation has no particular 


engineering signihcance 


various steps involved in sek 


scales 
it provides a good example for 
this purpose because it contains variables raised to power 
ind a numerical constant 

AU LL 

Au os M 

3Z3 

STEP NO. I 


Ihe equation should first be transformed to one of the 


Arrange Equation in Proportional Form 
four following proportional forms The first two are the 


usual forms while the last two are inverse forms 


Usual 


Nomographs 


to an equation 


The following equations taken from 
various fields of engineering are repre- 
sentative of the type which can be solved 
by means of rectangular nomographs. 


È Mc a 
S I Bending Stress 


RT Law of Gases 
TL 


EJ (Angle of Twist 


(Engine Speed 


(Spring Stress 


Inverse 


Draw 


2a in 


Assign Scales 


wide and 2b in. long as shown 


STEP NO. II Rectangle and 
| rectangk 
4 convenient size for standard 84 x 11 paper is 

1 rectangle 6 x 9 in which 

case a 3 and b 44 

inches. The following rules 

ipply to the assignment of 
the four 


various 


variables to the 
sides of the rec 
tangle: (1) enter terms 
appearing on left-hand side 
Step 


opposite each other 


of equation from 
No. | 
on either the long or the 
hort sides of the rectangle; 
ind (2) enter variables on 


right-hand side of equation 
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opposite each other on remaining two sides of rectangle In most cases they will not have divisions of equal length 
Constant terms (4 or 3 in this case) have no influence. the lengths in which they increase from 1 to 10, 10 
on the assignment of the variables to the various sides of 100, 25 to 250, or some other tenfold increase d 
the rectangle upon: (1) the power to which the variable is 
With Eqs (1) or (3) the S scale will be opposite th 2) the perpendicular distance from the scale 


X scale, and the Y and Z scales will be opposite each other; enter of the rectangle 


with Eqs (2) or (4) the S and Y scales will be opposite [he product of these two factors (the exponent 


: : 
each other as will be the X and Z scales hus the terms the distance) provides the relative length of the scale 
can be arranged in any manner so long as the S scale is 1 tenfold increase Thus, the relative lengths of 
not arranged opposite the Z scale. Two of the several I scales are found to be as shown in Table | 


possible arrangements of Eq (1) are shown in Fig 


Table I—Relative Scale Length 


| Relative 
Term Exponent Distance Length 
| | (Exponent 


Distance 


4 


6 75 


6.0 
| 9.0 


This table shows that the S scale should increase tenfold (in 
logarithmic divisions) in a length of 4.5 in., the X scale should 
Fig.2 undergo a similar increase in 6.75 in., etc. 


While the powers or exponents have been omitted i : xd 
I p — - - — * STEP NO. V-— Actual Length of Scales 
Relative scale lengths found in Step No. IV may not bx 


satisfactorv as actual lengths since the actual scale length 


designating the scales, thev will be considered later when 


the relative lengths of the various scales are determined 


determines the total range of variables which can be in 

d luded. For example, the X scale, with a relative length 
STEP NO. III —Dctermination of Scale Direction dg I F^ L4 a 
i f 6.75 in., cannot cover a full tenfold increase in a length 


- ; l ^ : V l as ( ! T 1 

g a ms in vV - sc a ilues s IsC m b f 6 in. along the end of the rectangle. Nor will it help 
aD D d Ing Ae ^ yr rl scal : 
established according to the following rules A: to increase the sides of the rectangle if the same dimen 


Vi S O > appe: 7 ` ni 'rat > l 1 
ilues of terms appearing in the numerator of the equa mal proportions are to be maintained. But since the 


scale lengths determined in Step No. IV are relative 
lengths, they can all be multiplied by a common factor to 
increase or decrease their actual lengths. Since in this 


tion (when placed in proportional form according to Step 
No. 1) will increase in a clockwise direction around the 


- 


rectangle; and (2) scale values of terms occurring in the 
) ator w ase in the coi rclockwise direction 1 
denominator will increase in the countercloc directi cxample, the scales are too long, thev should be multiplied 


F ( j s us S WC ‘ re a ua 
[hus, if Eq ] is used, the scales, however arranged bv a factor less than unity For a factor of 2. the valu 


on the rectangular format, will have the characteristics Table II 
£ 


E $ : f ire found 
shown in Fig. 3. Note that S and Y (numerator terms 


> 10 Table I11—Actual Scale Lengths 





Scale Relative Length Factor Actual Length 


NNN NH 








A factor other than 3 could be used giving different 
Fig. 3 values for the actual lengths. The scales should be short 
enough to cover the range of variables yet large enough t 
ilwavs increase in the clockwise direction while X permit ease of reading 
increase in the counterclockwise direction 
STEP NO. VI —Construction of Scales 
STEP NO. IV —Rclative Length of Scak \t this point it 1 invenient to make a 
I'he scales for the different variables will be logarit nomograph outli the information 


ind will be based on a tenfold increase in sc luc be leveloped in previous \ 
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rectangle with sides in the 

ratio of 6 x 9 is shown in 

Fig. 4. The terms (S, X, 

Y, Z,) found in the equa 

tion have been placed in- 

side the rectangle as de 

termined in Step No. II. 

Fhe direction of the vari- 

ous scales (Step No. III) 

is indicated by showing 

values of 1 and 10 along 

: the side of the rectangle. 

Fig. 4 r The distance between the 

point labeled as 1 and the 

point labeled as 10 is the actual length of scale for a 
tenfold increase 

A reduced graphic construction of logarithmic lengths 

is included in Fig. 5. Thus to construct the S scale which 

undergoes a tenfold increase in a length of 3.0 in., a 

straight line is drawn on vellum or a similar transparent 

paper. The paper is then positioned in such a manner 

that the line coincides with the line marked 3—3 of the 

logarithmic construction [he points where the radial 

lines of the chart intersect the lines of the vellum overlay 

are marked, and these marks form the divisions for the S 

scale. The scale divisions can then be assigned values 

depending upon the range of variables to be covered. The 

initial point can be assigned a value of 1, 10, 100, or some 

other power of ten, and the point at the other end will 


. 

T 
+ 
+ 
+ 
+ 


| 
| 


eM 


3 456 810 
: — 


Nomograph for equation 


bonn 
I e 3 56 8 


Fig. 7—Nomograph as constructed for the sample equation 
described in the text 


Fig. 6—Paper strips divided logarithmi- 
cally to the proper scale lengths may be 
adjusted along the sides of the rectangle 
to provide accurate scale position. 


Fig. 5—A template in which each line is 
divided in logarithmic steps permitting 
easy division of any given line length. 
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Wire diometer - d 


Meon diameter - D Key | 


aa T EE 


0.10 0.20 030040 060 080100 2.00 


Fig. 8—Nomograph for computation of stress in round 


helical springs. 


other 


onstructed 


STEP NO. VII—Alignme: 
lative to each other 
it random, but the fourth 
its scale values provide a solu 


1 


the three scales are positioned 


to shift one or more of 


improving the 


ilong the 


range of 
included sides of the 
ived by marking only the ten major 


n narrow strips of paper. These 


be positioned along the rectangular outline 
6. Perpendicular intersecting lines are 


on an overla When the overlay is placed ove: 


tangular format and the narrow strips, the strips can 
long the various sides until the nomograph 

responding to that found by substitut 
Shifting 


; take care of whatever constants ippear 


ginal equation of the strips 
l'hus a constant term appearing in the 
be considered except in making a solu 


| to determine points for scale align 


ie. position of the various scales 
be assumed and the cor 
term can be calculated 
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0030 0020 


0.400 0.300 020 0.100 0.070 0050 


Wire diameter - d 


Spring rote (Ibs./in.) 
Number of octive coils 


10 
Fig. 9—Nomograph for computation of spring rate in round 
wire helical springs 


from the equation [hus 


I'he iles on the nomograph should b 
1 manner that the 
the points S 3, X 
A drawing of the 
l | ig 7 
Nomographs for the solution of th ; and the 


ite equations for round wire 


four legs of the verlay 
4, Y 3 and Z 2 


nomograph for this equation 


compression and extension 


springs have been included as Figs. 8 and 9. These nom 

graphs are more fully divided than the one given in Fig 
Note that the vith a 

value of 1 and end at 10. ‘They may cover more or k 


han one full logarithmic cvcle from 0.5 to 100, 0.10 t 


iles do not necessarily start 


2.00, 0.20 to 0.150 or some other range 

repeating the scale divisions of the first 
third 
Close examination 


Su h Increcas 
if these 


been constructed in exa 


to vield a second or 
term 
that 


manner as 


they have 


outlined above 





How to design a compensating 
series resistor for use with a strain 
gage bridge. Second of two articles 


—first appeared in January. 


train Gage 


Transducers 


Compensation for effect of 


— temperature on elastic modulus 


Instructor, Mechanical "aquacerag, 
Massachusetts Institute of Technology 


Axial gages 


- Circumferential gages 


MODULUS OI MATERIALS varies with tem- 


ELASTICITY OI 
load cell 
calibrated at a particular temperature, the sensitivity of 
the transducer increases with an increase in temperature 
of the material 


‘his increase in trans 


perature. If a using resistance strain gages 1s 


due to decrease in modulus of elasticity 
to which the gages are attached. 
ducer sensitivity due to modulus change is independent of 
iny effect of temperature change on strain-gage resistance. 

For steels, the modulus generally decreases with rising 
temperature, as indicated in Table I from the 1948 Metals 
Handbook. The apparent change in sensitivity for a load 
cell uncompensated for modulus—temperature variation 


196 


Fig. 1—At left, physical arrangement of 
strain gages on transducer. At right, electrical 
arrangement of transducer bridge circuit; 
external compensating resistance Rs is in 
series with the voltage supply for the bridge 
circuit 


is approximately 3 to 6 per cent per 100 C. Where trans 
ducer calibration must be better than this minimum limit, 
temperature compensation is required 


Compensation Method 


Since the change in modulus of elasticity with tempera 
ture affects load cell or transducer sensitivity, this effect 
can be cancelled by varying strain gage bridge sensitivity 
in the opposite direction and in the proper magnitude. 
lhis is accomplished by inserting, in series with the bridge 
supply voltage, a series resistance R, having a positive 
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nh 


NOMENCLATURE 
[able I—Temperature Coefhcient of Elastic 


Modulus of elasticity of material to which 
Modulus 


gages are attached. 
Cross-sectional area of the transducer at gage 
location, in*, 
Load applied to the transducer, Ibs. 
$34, Strain produced in gages 1, 2, 3, or 4 by P. 


Average values over temperature range of 50 to 
F50 C for materials on which strain gages are com- 
monly used. 





(GF):i.3.« Gage factor of gages 1, 2, 3, 4. 


p 


R34 Resistance of gages 1, 2, 3, or 4, ohms. -— — 
V Bridge supply voltage, volts. 


E 


1,2,3,4 Bridge factor relative to gages 1, 2, 3, or 4 Material Condition Coef.X10 


Chrome-Vanadium Steel Tempered 


The no-load output from the strain gage Annealed 

bridge, volts. 

The strain-induced incremental bridge out- 

put, volts. 

Resistance in series with V, ohms. 314 per cent nickel steel Tempered 

Modulus-temperature coefficient of material 
: : Arnealed 

to which gages are attached, psi/psi/deg C. 

Resistance-temperature coefficient of material Stainless steel Hard Drawn 

of R,, ohms/ohm/deg C. High Carbon No. 10 Tempered 

Strain-induced resistance change in gages 1, 

2, 3, or 4. 

Specific resistivity of wire forming R. 

ohms/cm Brass, 73 per cent Cu Hard Drawn 

Length of the wire forming, R,, cm 

Area of wire forming R,, in’. 

Diameter of wire forming R,. 


5 per cent nickel steel Tempered 


Annealed 


Annealed 


Dural Age-hardened 


resistance-temperature characteristic which nullifies the ef i 
fect of the modulus-temperature characteristic of the ma £AE M RR, 
terial on which the gages are mounted. For derivation of = 73 p R, 
control of strain-gage bridge sensitivity by use of the series 


resistance sce “‘Strain-Gage Bridge Sensitivity Control”, 


r the sensitivity of the load cell in terms of voltage output 


January 1956, page 120. er unit ipplied load is 


Y method for determining the resistance-temperaturc AE V Rp (GF) i 
oefhcient and resistance of the compensating series resisto Pe A (R.+ R 
is presented here. Cancellation of effects is chosen to occur " 
In following equation the subscript o denotes the 


over a given temperature range; simplifying assumptions i : 
- I l l value of each quantity at a reference temperature te, and 
subscript t denotes the value of each quantity at any tem 


perature in deg C. Then, to maintain calibration sen 


provide approximate resistor values, but in practice calibra 


tion is necessary to assure complete cancellation 


: : : : : itivity at any temperature 
Compensating Resistance Derivation 


AE VRopio(GP)» 
[he physical and electrical arrangements of a strait P = gActe(Reo + Ro) 
rage load cell are shown in Fig. 1. From stress 


OE 


Knowing the temperature characteristics of each quan 
tity represented, it is possible to arrive at a specific value 
for the resistance-temperature coefficient for R,. Since 


1 


relationships in the elastic region of the load-cell. 


the general case is complex, the following simplifying 


imptions are made in order t nvestigate the order 


magnitude of an approximate solution 


Gages in the bridge are arranged in self-temperature 


mmpensating manner as far as the gages are con- 
erned. 
But the multiple-gage bridge has a bridge-factor p, relative Gage factor remains constant within the tempera 
to gage I so that assuming all four gages of equal resistance ture range of interest. 
R,, Increase in cross-sectional area A with temperature is 
negligible. 
Effect of change of resistance of the gages with 
temperature is negligible 
Bridge factor remains unaffected by temperature 
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Under these conditions equati is satisfied when 


4 R, T R E ( Ra T R) 7 
But 


and, 


so that 
fo(R.. + Ro) = + lo) [R + Rell + bft 
from which, by neglecting second orde 
x 11 
R ; 1 ! 


r quantities 


From thesc equations the value of R, may be determined 


ipproximateh 
It is necessary to choose the resistance material on the 


basis of its resistance temperature coefficient. This deci 


sion determines the quantity b; however, the selection can 
not be made arbitrarily since the following relationship ha 
een established as the one to bi filled if modulus-com 
pensation is to be obtained 


R, 


Ihe scTICS resistani 
necessary 
a is usually 


since negative 


l'he quantity R,/R, should be small so as not to decreas« 
the sensitivity of the bridge by an appreciable amount 
Ihe derivations regarding thi 
out in the 


this consideration 


phenomenon are carried 


previous section. The criteria obtained from 


b >—a (14 


\ perusal of the table of resistance-temperature chat 
teristics of various materials will permit an intelligent selec 
tion of the 


selection also determines the size of R, if R 


material from which R, is to be made. Th 


N known 

If the specific resistivity p for the wire material to 
used for R 
mine the length of wire of any particular diameter which 


will yield the de 


has been ascertained, it is possible to deter 


sired resistance \ iuc 


ol 
A 


RA n (5 a Y a ) d 
p p a +o 


That particular length of wir 
form of a 


R, 


wound in the 
cemented on an unstrained 
portion of the load-cell where it will be exposed to the 
same temperature fluctuations as 
the 
thus achieved 


may Ix 


strain gage and 


the base material beneath 


strain gages l'emperature modulus compensation is 


Application Example 
A load 


steel 


cell i 


and its prospec 


nickel 
modulus 


used 


made of cent 
call for 


strain 


tempered 5 per 
tive requirements 


Resistance 
Modulus temperatur 
Nickel wire has 


temperature characteristic of about 0.007 ohms/ohm/deg 
C between 0 and 20 C. Since this 


temperature compensation 
are 120 ohms each 
ibout 


gages 
coefhcient is 
26 x 10 


per deg € a resistance 


value is considerably 


198 


that >> (13 


higher than the value for a, nicke 


R 26 x 10 
R 10 26 


0.0386 


Ihe specific resistivity 


hence for 1.5 mil diametei 


107* 0.0386 x 120 


1 7 10-6 2.54 em/in. 


2.97 in 


[he decrease in sensitivity, suffered as a penalty for 


modulus-compensation, is about 4 per cent as a result of 


idding R, to the system. This may be verified by substi 


tuting Eq (17) into the desentizing lationship estab 


lished in the first article, o1 


T l a . 
strain-induced output voltage 


bridge as a function of strain. The sensitivity of the bridg« 


has been reduced by a factor n so that actual sensitivity 


equal to n times maximum sensitivity, where sensiti 


| maximum when IN IS to Zero 


qu il 


l'emperature-effect on cross-sectional area of the load cell 
eligible. However, if it is 
desired to also compensate for this, the following method 


has been assumed to be ne 
in area of the cell decreases its 
to offset the 
effective value for 
than th« 


may be used. The increase 


sensitivity to load, and therefore tends modu 
Hence th« 


is somewhat 


lus-temperature effect 


that coefficient smaller value found 


in tabulations 
If C 15 the 


I] 
il 


tl oefhicient of the 

C, then 2c will be the coefh 

ient of thermal expansion of the cross-sectional area of 
ell. The effecti ilue of a’ of the modulus-temp« 


efficient then bi 


linear thermal-expansion 


1 


material in in./in./deg 


C 


omes 


ubstituting 
ositive, th 


than a 


ill previou 
a. Since a 
ctive value of a’ 


equations 
usu ill nc 


maller in 


Sample Values for Linear Thermal-I xpansion Coefficients 


Material 


Aluminum 
Steel 
I 


} 
DIASS 


} i 


In thc example the change in stecl 


area with temper iture n 


previous 
Ix compensated for bw 


e 
following 


c= 10 lO” 
a’ = —260 X 10 
R, 


R 0.0355 


Hence 


[his requires 2.73 in, of the 1.5-mil nickel wire specified 
f the )7 in. formerly predicted b 


yf temperature on the 


pre iously, instead 


neglecting the effect irea of the 


load cell 
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esting 
uided 
issile 


ontrol 


Systems 


DONALD E. MULLEN 


Special Defense Projects Dept., General Electric Ci TEST FLIGHT of an Ordnance Hermes A-1 rocket at White Sands 
Proving Ground—off in a cloud of dust and flame 


ENVIRONMENT IN ın operation ] l nd ground-l d equipme: 


failure, and the spe ial problem: nti l ITOI rt ind un 
in dé velopment testing r€ ind al OTT d ess For test 


Shock, vibration and acceleration e high enough to eplacement ed, and tentative 


destroy conventional parts and equipment l'emperatur: levis n gradients and performan 


within the missile range from 185 ( 


| 
veral thousand degrees in the rocket blast. Outside tem I his pou missile testing i 


peratures range beyond those found on earth. Even if ts I pre ore automati 


fluid oxvgen) t H iblished fo eptable quality level 


flight environment were known, no test facility coul oward iui ictory systems 
i ! i 
momically duplicate these condition site, al mgA st on launen 
l'esting for reliability takes a new form. Suppose ten 


series-acting components were 90 per cent reliable ove: 
the short but violent life of a missile: system reliability 


f this chain less than 35 per cent But instead of ten 


ynponents, a m1 le has literally thousands more or less minhcant fa 


in series Component testing is by and large practical, On the flight, multipl iannel 


but systems testing calls for a different approach mit data to ground recording stations; high-speed cameras 
Engineering systems tests (see cover picture) start with tracking telescopes and radar follow the flight path. 

1 mockup consisting of wood dummies; real components 1 s combining 

replace the dummies one at a time ich one checked 


it is installed. Special test consoles simulate other control 
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Computing Mechanisms — I 


(A) Bevel -gear 
differential 


FIG. 1—ADDITION AND SUBTRACTION. Usually based 
on the differential principle; variations depend on whether 
inputs: (A) rotate shafts, (B) translate links, (C) angu- 
links. equation : 
c(x + y), where c is scale factor, x and y are inputs, 


larly displace Mechanisms solve 


Function 
s/of 
y=f(x) 


Follower 


geor 


FIG. 2—FUNCTION GENERATORS mechanize specific 
equations. (A) Reciprocal cam converts a number into its 
reciprocal. This simplifies division by permitting simple 
multiplication between a numerator and its denominator. 
Cam rotated to position corresponding to denominator 


Distance between center of cam to center of follower pin 
output 


ge 


Leod screw 


Ford instrument Co 


FIG. 3—(A) THREE-DIMENSIONAI 


functions with two variables: z 


CAM generates 
f( x, y). Cam rotated by 
y-input; x-input shifts follower along pivot rod. Contour 
of cam causes follower to rotate giving angular displace- 


ment to z-output gear. (B) Conical cam for squaring posi- 


(B) Sliding -link 


(C) Rotating-link 


differential differential 


and z is the output. Motion of x and y in same direction 
results in addition; opposite direction — subtraction. Nine 
teen additional variations are illustrated in "Linkage Lay- 
outs by Mathematical Alfred Kuhlenkamp, 
Product. Engineering, page 165, August 1955, 


Analysis,” 


Aligning 


Leod 
screws 


corresponds to reciprocal. (B) Function-slot cam. Ideal 
for complex functions involving one variable. (C) Input 
table. Function is plotted on large sheet attached to table. 
Lead screw for x is turned at constant speed by an analyzer. 
Operator or photoelectric follower turns y output to keep 


sight on curve. Output is geared to feed back to analyzer. 


String A String B 











tive or negative inputs: ) c(-- x)*. Radius of cone at 
anv point is proportional to length of string to right of 
point; therefore, cylinder rotation is proportional to square 
of cone rotation, Output is fed through a gear differential 
to convert to positive number 


200 
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Analog computing mechanisms are capable of virtually instantaneous response to 
minute variations in input. Basic units, similar to the types shown, are combined 
to form the final computer. These mechanisms add, subtract, resolve vectors, or 
solve special or trigonometric functions. Other mechanisms for multiplying, 


dividing, differentiating or integrating will be presented in a coming issue. 


4 
y 


ái t 
C 
E alz 


R 


(A) | (B) y* sina 


FIG. 4—TRIGONOMETRIC FUNCTIONS. (A) Scotch- cotangent mechanism generates: x € fan a Or x € cot 
voke mechanism for sine and cosine functions. Crank ro- (C) Eccentric and follower is easily manufactured but sire 
tates about fixed point P generating angle a and giving mo- and cosine functions are approximate. Maximum error is 


tion to arms: 4 € sin a; x € cos a (B) Tangent é l Yi c; error is zero at 90 and 270 deg 


S/iding cross 
bars 


seor differential 
(subtracting) 


a“ 


y*zsna 


Leod screw 


zZ- input bevel 
gear 


yl 


a-inpuf spur geor 


a -input geor 


Constant - lead 
com 


Com -input 
gear ss Com -input 
Ford Instrument Co. gear 

a -input geor 
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s 
FIG 5—COMPONENT RESOLVERS for obtaining to obtain resultant. Inputs in (A) are through bevel gears : 
s 

x and y components of vectors that are continuously chang- and lead screw for z input, and through spur gears for : 
: s 

ing in both angle and magnitude Equations are: input. Compensating gear differential. (B) prevents : 
Z COS a, Y z sin a where z is magnitude of vector, and 1-input from affecting z-input. This problem solved in (C) : 

: ° 
a is vector angle. Mechanisms can also combine components by using constant-lead cam (D) and (E). s 
: 

s 

s 

s 
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TECHNICAL NEWS 


AN ASSORTMENT OI! 


strip at the bottom, } in 


ose in the 1 


formed for possible use 


inserting the strip in appropriate dies, it can be inflated on one 


SHAPES AND SIZES possible with 
the tube-in-strip. O.D. of the tubes in the strip at top is $ in., of 
The strip at right was 
as an evaporator 


is at upper left. 
shell or shelf. By 


Metal Strip Inflated Into Tubes 


tube business ha 


] 
urse] pect 
cit as] 


Revere Copper 


] 
its. latest 


the non-ferrous 


with 


1 
dew Op 
i 


ment called “tube-in strip lhis nen 


1] 


mill product 


| 1S delivered to the uscl 


n the form of a single strip, or sheet 
of solid 
with 
the strip in an assortment of shapes 
A lre id 
ts in the heat exchange 


suggested. A few arc 


ind air conditioning 


copper, brass, or aluminum 


"uninflated" tubes designed into 
ind SIZ |i number of prod 
field 


retrigera 


have 


chemical 


od, and petroleum processing; auto 


mobile radiators; water heaters and 


coolers; radiant pan heating: and 
others 


As One Piece of 
ind sheet of the 


Metal—th« 


tube-in-strip out 


coils 


202 


vardly appear to be no different from 
the standard strip and roll products 
normally produced in the rolling mill 
M present, the tube-in-strip can. bx 
furnished in long coils or in cut flat 
thc de 


termining factor being the size of the 


sheets in widths up to 16 in., 


casting billet from which the product 
is rolled to the desired width or gage. 
I'he expandable channels are made by 
casting 


placing ceramic rods in the 


t predetermined positions before th« 
billet is then 
rolled into the desired strip form, and 
oiled 
is to causc an imperfection 
in the rolled 

strip form, this channel can be de 
tected 
1 knife or other pointed instrument 


metal is poured. The 


The effect of the ceramic rod 
1 void o1 
casting. In the final 


see illustration at right), and 


side only. The decorated aluminum strip at left (all others are 
copper), is "flatted" on top and bottom 


A special 3-channel tube 


Similar design is available with a dividing 
wall for a 2-channel tube. Pressures possible in tube-in-strip are 
the same as those for tubing of the same dia. gage, and temper 


can be used to pry it open After 
the strip is cut to the desired length, 
1 high pressure air nozzle is inserted 
ind the 

Tube Spacing—can be as 


2/146 1 


channel is inflated 

close d 
, and perhaps closer in som. 
ind brass, and 


instances. for copper 


: in. for aluminum. ‘Tube size is from 


3/16 in. to 1 in. in the unexpanded 
condition for all three materials. For 
copper and brass the minimum gag 
thickness is 0.006 in., 
thickness is 0.003 in. For 
iluminum the same measurements arc 
0.020 in. and 0.010 in. Also, the tube 


within a 


for “web” and 


the tube 


diameters can be varied 
single piece of metal is desired, or one 
tube flattened 
Strip widths are up to 16 in. for cop 


brass (up to 24 in. later), 


side of the may be 


per and 
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A PIECE OF COPPER tube-in-strip be 
fore inflation. Sharp point such as knife 
or ice pick can be used to find division 
nozzle, 


in strip. A compressed air 


about the size of the pencil shown, 


is inserted to inflate the tube. Strip 
has been purposely bent to show points 
where strip has voids for future infla 


tion into tubes 


VIEW SHOWS how tube ends are pre 
pared for a manifold assembly. Using 
conventional tube bending techniques, 
tube-in-strip may be formed with mul 
tiple bends after it has been inflated 


ind at present up t 0 in. inclusi 


for aluminum 
Other 


IS stamping, 


Forming Operations—such 


bending, and drawing 
can be performed on the strip before 
inflation. Or, it may be inflated first 
md then proci | 
ind tube 
folds for 


can be 


sed by raina pip 
Mani 
illel flow 
before or after inflation 


bi 174 d 


T1 rht 


bending technique 
either seric or pal 
made 
ind return bends can be 
welded. See 


soklered or ibove. 


Economies—are gained by shipping 


the tube-in strip to the user in coils 
uninflated. For thin 


the consume! 


or in sheets 


walled tubes, may us 
air pressure for inflation, while with 
heavy walls, hydraulic means may be 
better. that prices for 


the new product will include a nomi 


Revere Says 


Product Engineering — March, 1956 


heet, roll, or strip of a corres] nd 
width 


á i 
the user will save because he 


Even so, Revere claims that 


the tube and strip toge 
fabricated to his design 

the increased structural 

inflated channel 
permit the use of lighter 


Revere also 


ossible by the 


innoun 


being done on tub 
from stainless steel 


] 
The max. thi 


per ol rass 
inch. This wall thicknes 
inch. For aluminum, thé 
1! : 


icky { S f 
NICKNESS 1 U.U5U n 


ot U.060 


max. wall t 


savs it possible to make one 


tube from metal strip cheaper than 


drawn tube, and perhaps stronger 


On Peaceful Uses for 
Atomic Energy 


Just released to the 


month Ww t 


1 of Atom 
illed McKinn 
Robert McKim 


! 


pant thi anel 
Mee Kinne 


th h 


>> W 





TECHNICAL NEWS 


Dental X-Ray 


Gets Panoramic 


A great time saver where large num- 
bers of people require complete dental 
x-ray surveys is this “panoramic” x-ray 
machine developed by the National 
Bureau of Standards, Washington 25, 
D. C., in cooperation with the U. S 
Air Force Dental Service and the 
USAF School of Aviation Medicine. 
It is expected to save much 

time required by present x-ray tech 
niques where up to 14 small films are 
exposed separately for a full mouth 
SUTVC\ 

With the new system, the film is 
placed outside the patient’s mouth 
and is exposed by passing a narrow 
beam of x-ravs through his head from 
the rear. A panoramic x-ra 
of all the teeth and related structures 
is made on a single * x 10 in. film 
about 40 sec. Besides eliminating thi 
handling of many small films, mor 
comprehensive x-rays ar produced 

Ihe x-ray source and film hold 


ire suspended from opposite ends of 
a horizontal arm that rotates about 
1 central vertical axis. A narrow beam 
of x-rays passes through the subject’s 
head and enters a corresponding slit 
in the film holder just bevond his 


teeth. At the same time, the film in 


AN X-RAY PHOTOGRAPH of the human dental arch produced by the new x-ray ma- 
chine. The x-ray beam enters the patient's head from the rear, passes through his head 


THE PANORAMIC X-RAY MACHINE in operation. The x-ray source (left) and the 
film holder (righ~) travel in semicircular paths on opposite sides of the patient's head. 
As the machine is situated now, the left side of the dental arch is being x-rayed. Above 
the patient's head is a cam curved in the shape of the average dental arch. As the cam 
rotates, the cable wound around the cam moves the film inside the film holder 


1 carrier inside the holder travels devici used which 
horizontally in a direction opposite to cable wound ibout a 
that of the holder and at such a rate the shape of the 
that an x-ray shadow of cach tooth Ihe free ends of the cable are con 
falls on successive areas of the film nected through pulleys the film 

[o automatically vary the rate of carrier. As the horizontal arm rotates 
film travel to conform to the size and it a constant speed, the film moves 
shape of the human dental arch, a at a rate determined by the curvature 
of the cam surface at the point wher 
the cable is leaving the cam. The cam 
is fixed at the axis of rotation, and 
an electric motor rotates the arm sup 
porting the x-ray source and film 
holder [he resultant exposure is 
shown at left 

lo prevent any x-ray shadows from 
overlving bony structures, the x-ray 
beam is set to enter the patient 
head mostly through the soft tissuc 
between the vertebral column and th« 
bc.e of the jaw Fhe x-ray is made 
first from one side, then from the 
othe 

In the model shown, the patient sits 
in a chair beneath the rotary arm, and 
is positioned by a chin support pivoted 
from a stationary point on the ma 
chine. A model is considered which 


and teeth, and enters a slit in the film holder just beyond his teeth (see above). The will permit the patient to be radio 
strip in the center of the photo normally carries the patient’s name and date. gl ipho d in a standing position 


204 


Product Engineering — March, 1956 





Improved Industrial X-Ray Adds 


That the X-ray is being pushed for 
greater ited b 
inspection team just 
General Electric 4855 
Milwaukee 1, Wis 

that 
is 10,000 times brighter than that on 
the conventional 


| his 


television screen T Casy 


industrial use is indi 


X-ray 
imnounced bi 
Electric Ave., 


l'he system produces an 


the new 


image 


fluoroscopk recen 


nted on 


and remote 


image is then pres 


viewing in full davlight. In addition 
to the image being brighter, it can b 
magnified to a size limited by the size 
feels that 
promising ap 
contro] 


of the viewing screen. G. Í 
the new svstem's most 
plication is for quality ind in 
broad davlight 

Ihe New Svstem—has_ the 
object 


l ph rt 
l 


X-ra 


} 


beam pass through the 


examined, and strike conduc 


tivelaver of lead-oxide which has been 
'painted" on the inside of a special 
84 in. dia television. pick-up. tub 
V low speed 250 volt) electron beam 
cans the image on the lead-oxide laver 
by scanning it ind presents the image, 
implified, on a_ television viewing 
tube. 

Because the is enlarged cle 
trically, the X-ray 
ind voltage required can be greatly 
with the 
displayed on a television screen, othe 


idded to the 


used it 


imagi 


original intensity 


reduced. In addition, image 


sets can be closed circuit 


svstem and some distance 


from the inspection point. ‘The sig 


nal created by the inning beam can 


be recorded on magnetic tape and 


kept for a permanent record 


I'he new system responds to 


generated at voltages as high as 1, 


000 v, permitting the remote 


inspection of dense product 


made of stecl 
Ihe contrast 


comparabk with that of conventional 


those 


sensitivit 


fluoroscopv, or around ( 
[n the illustration 
1 flashlight is displaved, 


p r ceni 


inside of 


ibove E 
) isidei ibh 


magnified. 


Three Years of Basics for Future Engineers 


As a result of a special curriculum 
inaugurated in the fall of 1953 and 
now being evaluated, future engineer 
St ite 
get a new philosophy 
three oted to a 


fundamentals of 


ing students at Pennsylvania 
University may 
of education years des 
studi of the 


matics, Icnce 


mathe 
and 


the fourth to specialization. ‘his pro 


posed curriculum would be an exten 


ind engineering, 


sion of a special one, engineering 


science, now being offered to a 
] 


sclected group ot talented students at 


Penn State 


According to Eric A. Walker, Dean 
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of the College of 
Architecture, the course 


Engineering and 
I5 designed 
to provide an opportunity for out 
standing students to get a more ade 
quate education, and to prepare 


scientifically oriented research engi 


neers. Dean Walker and other mem 


bers on the committee, who are ad 


ministering the special curriculum 
believe that the new plan has great 
potential as a basic course of study for 
ill engineers 

It has been found that this experi 
ment in education is 


needed data on tl basic 


producing 


nature of 


come for the 


to Quality Control 


Note: Anoth 


images of indu 


Editor's 
of X-ray 
played on a television 
P t Engineering, 
page 20] Looking 
gine im Op: ration 
nergy X-rays from 
Betatron were used 
of a piston. in ick 
inder while thí 
operation 


mitted the image 


ot stud: ; 


select group of students will 


this coursc 


ibility 
tion 


next to determine their 
profit by this tvpe of edu 
is found that th« 


of this new 


zeneral ph 


curriculum g 
could be applied to the a 
dent in engineering, the deve 


of a 
study, 


uniform threc-vear 


followed by 1 fou th 


1 


specialization will be arranged. Severa 
professors felt that such an arrange 
ment would give the departments of 
specialization the chance to develop 
1 course of studies to which only stu 
dents of the highest i 


fourth 


Ww Uu il 





TECHNICAL NEWS 


Precision Temperature Control Using 


Melting Point of Chemical 


Developed originally as a fixed refer- 
ence pcint for thermocouples, this 
further 


use as a good temperature contr l| of 


freezing point oven” found 


quartz crystal oscillators. Using the 


7 
melting point of a chemical com 


pound as the means of temperature 


stabilization, the oven maintains a 
0.01 C in- 
Work was done on this 
National Bureau of 
Standards, Washington 25, D. C. for 
the U. S. Army Signal Corps 


Operation—of the oven requires an 


temperature of 87.30 
definitely 


project at thc 


organic chemical which is present in 
its solid and liquid states at the de 
sired operating With 
most chemical substances, solid and 
liquid occupy different volumes at the 
melting point Consequently, thc 
volume can be used to 
controls that will keep the 
contents of the melting temperature 
chamber partly melted 
frozen A volume 


in be set 


temperaturc 


change in 


operate 


and partly 
sensitive control 
so that the heat will be 
turned off and on to maintain the 


predetermined ratios of th« 


solid and 
liquid 

The Chemical 
perature 


chosen for the tem 
called para 
It was selected bi 
cause its melting point ($t «t 
is within the desired operating tem 
perature range. Another requirement 
is Stability at this temperatur \ 
temperature control of this type di 
pends upon the fact that when a sub 


stance Is pr 


stabilizer is 
dibromobenzen« 


sent in its solid and liquid 
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phases, thermal stabilization. of the 
system is provided by the latent heat 
of fusion. Thus, a heat loss will cause 
crystallization to take place, this trans 
formation taking place with the evolu 
tion of latent heat of Con 
versely, with a heat gain, there will be 
an absorption of heat as the 


fusion 


solid 
phase melts. For the melting tempera 
ture thermostat to work, it is essential 
that the chemical substance used con 
tain no impurities. In general, such 


devices metals or 


using mixtures of 
chemical compounds would not be 
satistactory. 

shown 


Oven Construction—is 


ibove. The para-dibromobenzene is 
contained in thc (they 
ire heating section in the 
The shrinkage in volume 


which takes place during the liquid 


wire-wound 
units 
center. 


to solid phase transformation is trans 
mitted to a 


inside 


bellows assembly (also 


which contacts a miniature 


switch (at right of wire-wound unit), 
ictuating the heaters, thus reforming 
the liquid phase. The wires represent 
two individually wound heaters of No 
10 Nichrome wire with double glass 
Resistance. of the ele 


ments is about 1323 ohms each. The 


insulation 


39 


cylindrical oven (see photo) is 31/3 


in. high and 2 1 


32 in. in dia exclu 
sive of the bakelite base, and plugs 
into an octal socket. 

Testing—showed that after 15 min 
of warm-up time the temperature was 
ibout 0.1 C below the operating tem 
after 30 


perature range (87.30 C 


was 0.01 C below the 
In another test, after 2 hr of stabiliza- 
tion, the temperature variation at 


min it range 


room ambient did not exceed 0.007 C 


for six davs. If the oven is in continu 


ous operation, its life is estimated to 


be six vears. Bending stresses to th« 


beryllium copper bellows, caused by 


frequent shut-down and 


would shorten the life of the bellows 


warm up, 


New High Frequency 
Transistor 

New fabricating techniques are said 
to be responsible for the latest tran 


Bell 


Its performance at very 


sistor developed by l'elephone 
Laboratories 
high frequencies is said to surpass that 
other 


According to Bell, the frequency cut 


of any transistor now available 


off point of its new transistor has been 


S00 600 


found to be between and 
megacycles, compared to a frequency 


cut-off ot 1-10 


ently 


megacvcles foi 


5 


pres 
wailable transistor 

The New Technique—concerns the 
development of special controls over 
the microscopic chemical lavers. Heart 
of the 


50 millionths of an 


new transistor 1 ı layer 
inch thick. ‘The 
chemical process of diffusion," which 
işs used in treating silicon for the solar 
battery Bell, 


idopted for the transistors. ‘This is a 


ilso developed b Was 
process wherebv small amounts of 1m 


purities are introduced in controlled 
amounts into a material 

The high frequency characteristics 
of the new transistor will find use in 
guided missiles and computers, in ad 
dition to television and telephones 
According to Bell, the new transistor 
can amplify 2500 telephone conversa 


tions simultaneously 


High-Speed Stop Watch — 


A stop-watch of the non-pocket variety 
is Westinghouse Electric’s latest model 
capable of timing to less than one bil 
lionth of a second. The electronic 
device is actually a new and improved 
type of photomultiplier tulx 
Application of the new tube will be 
for fundamental research in nuclear 
physics, where it will be used to timc 
It will be 


possible to measure with greater pre 


flight of atomic particles 


ciseness the speed, and energy of 
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itomic particles as they smash into 
itoms and produce nuclear reaction 
or as they are ejected from the atom 
during these reactions 

In the functioning of this photo 
that is 


released by a pulse of radiation ente: 


multiplier tube, an electron 
ing the tube, hits the front surface of 
film, 
idditional electrons to be re 
back 


film. An electric field speeds up thes 


1 thin non-metallic causing 


several 
surface of the 


leased from the 


electrons and aims them at a second 


film, where each one releases more 


electrons from that film. This increase 
of electrons continues through several 
steps, producing several million cle 
trons for each one released 

lhe ordinary photomultiplier uses 
thick metal plates instead of the thin 
films to get the 


in. thes 


extra electrons, and 


tubes the electrons must b 


guided through the tubs 


| he 


dinan 


thin film used is similar to or 
tabk | his 
lionths of an inch thick is eva 
onto a thinner film of a glass-like ma 


terial to give it strength 


1 


1 
salt film. two-mil 


norat 
I it 
) 

Between 
these two films 1 
l his 


mounted 


1 third film of gold 
then 


roun )DCI reet 


three lavered itus i 


ppar 


Three U. S. Engineers 
Visit Russian Plants 


An interesting story just released 
Westinghouse Electric Corp mcems 
the two-week visit of three top U.S 
engineers to the Soviet Union for the 
purpose of studying automation there 
Che trip originated through a request 
of the Soviet Union to send three en 
gineers to visit the recent 
tool Chicago, 
several plants in this country. In re 

they offered the U. S. the 0] 
portunity to send three engineers to 
Russia. 

The three engineers picked from 
this country were: Dr. W. H. Brandt, 
of Westinghouse Electric, Dr. A. C 
Hall, of Bendix, and Mr. N. L. Bean, 
of Ford Motor Co. 
official government ca- 
pacity, and no restriction had been 
placed on their giving out information 
on what was seen there. During this 


machine 
show in ind to visit 


turn, ) 


lI hey were not 


acting in an 


two-week period, 12 visits were made 

to manufacturing plants, 4 to re 
search or development institutes, and 
one was a round-up conference visit 
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Floating Weather Station 


A new type of weather station—one 
that local 
weather incor 


1utomatically reports 


data by radio—can be 
porated in a buoy and left floating in 
of the 


for periods up to ( 


unattended 
The 


of 800 miles, and 


the middle 


ocean 
months 


radio has a rang 


it regular intervals throughout the day 


broadcasts in code the air tempera 


water temperature, barometric 


pressure, and wind speed, and direc 


tion. Such a unit is expected to find 
and commercial usc 


we ither d ita 


T 


extensive military 


} 


in areas where heretofore 


has been limited, because com 


from vessels traveling through waters 
Such 


warn 


not on regular shipping lanes 
stations also could give advance 
ing of | 


rorm 


hurricanes 
Weather Information 
rom each of five 
lements into thre 
mtinental code, 
pulse-modulated ICW 
juency at about 6 mega 
onals can be receive 
itions recen 


red with a decoding 


ommuni 


ives numerical values for each of the 
neteorological variables measured. A 
ngle transmission takes 3 minut 
During this interval, 6 items of in 
broad 

ransmission is a 3-letter 

the station 
formation consists of: air temperature 
23 F and +111 1 
and 90.4 
I’; barometric pressure between 950.1 
ind 1049.8 millibars; 


formation ar 


fying Ihe following in 


between water 


temperature between 17.2 | 


wind speed from 


Machinery 
The Um 
versity of Moscow also was visited. 


to the Soviet Ministry of 


ind Instrument Building 

One of the plants visited was the 
Kagonich State Ball Plant 
No. 1l in Moscow. Here a completely 
iutomatic line was in yperation mak 
A feature of the 


line is the storage of parts at certain 


Bearing 


ing roller bearings 


places in the line so that a temporary 
hutdown of a machine will not stop 
Rough 


outer rac 


the entire line. forgings of 


the inner and wel 


ings 
placed in hoppers by hand. From the 


hoppers they were fed into a conveyor 


W ind al 
north. A 


chronometer for master control for ex 


l to 68 knots; and 


oriented from magnetic 
tended periods is rewound by a mot 
Ihe Vessel—carrying all the equip 
ment is 20 ft long and 10 ft wide and 
is made of aluminum and other non 
magnetic alloys. It can be ancho 
in waters up to 3600 ft 
water-tight wells below the ł 
ind two masts hold all 


] 


ind meteorological 


shock-mounted units 
ensing elements convert variations of 


urfa 


esistance for measurement by 


onditions into variations of 
ı motor 
driven self-balancing bridg 
l'he air and water temperatu 
units are thermistor 
inemometer drives a 
itor whose output is appli 
rid of 
[he wind vane is 
Isvn ti 


ut activating a 


1 vacuum tube 
insmitter and 
SCIVO 
magneti 
with the 
Primary power 
tFH drv cells 
parallel to give 


\ rotary 


rvo positions 
nchronously 
omes 
connected 
13.5 v | 
converter 


the power! supph for the ek 
| 


components 


upph 
Ihe floatii 
develops d for 
Bur l 


D. ¢ 


\eronautics tional 
of Standards, 


hine 


th td 
rough machining operations 
moved successively to other 
that finish 


Gaging is done 


close to 


them 
inces it various 
of the operation, but th 
feedback at any point. Mi 

is pneumatic with the final 
stage having 8 or more disti 
operations done automat 
final checking the be 

the packaging machin 

cent of the total, and 
Russian engin: 


the newness of the operat 


1.6 per 


ng to the 
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THE NEWS IN PICTURES 


STANDING 160 FT HIGH, the 
world’s largest shovel, and largest 
piece of mobile land machinery, has a 
bucket with a capacity of 60 cu yd 
(about 90 tons). However, the total 
lifting power of the machine is 250 
tons. The long boom, plus the handle 
to which the bucket is attached make 
it possible to deposit the material 290 
ft away. The shovel can go through a 
complete cycle of digging, make a 180 


deg. swing to deposit the contents, and 
return for another load once every 45 
seconds. Total rating of the main a-c 
motors is 4650 hp. Total horsepower 


rating of all of the motors is 12,000 
A supply of 7200 volts is necessary for 


The Mountaineer, whose total peak 
power demand will be 6840 kw. Other 
items of interest: four automatic elec 
trically controlled hydraulic leveling 
jacks keep the revolving upper portion 


of the machine level while operating; 
each of the more than 500 bearings is 


greased automatically; a 3-passenget 
elevator installed in the 6 ft dia center 
pin makes it possible to board the ma 
chine while it is in operation. Weight, 
2750 tons; cost, $2.6-million, Manufac 


turer is The Hanna Coal Co., Div. of 
Pittsburgh Consolidated Coal Co 


THE HULL OF THE ARPEGE, a 42 
ft sailboat made from fiberglass rein- 
forced plastic. The biggest sailboat hull 
so made, the method used does not re 


quire a permanent mold and tooling, 
but uses instead a composite hull con 
cept, which has a thin inner shell of 


mahogany veneer over conventional 


boat forms and covered with a fiber 


glass cloth and polyester resin. The 


four-ply veneer actually becomes a 
permanent inner hull. Nineteen suc 
cessive layers of 11 oz glass fabri 
were laid upon the outside surface of 


the verser and covered with polyester 
resins, A total of 30 lavers of fiberglass 
and resin were used on the keel. Accord 


ing to Luria-Cournand, Inc., Harve de 
Grace, Maryland, who fabricated the 
hull, it is now possible to custom build 


fiberglass reinforced plastic boats 
greater than 20 ft in length for about 
the same cost as comparable wooden 


hulls. Also, maintenance will be cut 





SMALL BRAIN HELPS LARGE at the 
United Aircraft Computation Lab., in 
East Hartford, Conn. Being operated 
here is the E101 desk size digital com 
puter designed by Burroughs Corp., 
Detroit 32, Mich. It is being used in a 
debugging operation to check the a 
curacy of the instructions which will 
be fed to the large computer. In large 
design problems it is often necessary to 
perform many arithmetic functions, 
much of which involves the solving of 
various mathematical equations over 
and over again using different figures 
each time. The desk type computer runs 
off a sample of these operations, and 
if the large computer gets the same 
results at the same point in the prob 
lem, it proves that the program of in 
structions is correct, and will direct the 
big computer correctly the rest of the 


way. The saving here is in engineers, 


formerly required to do the job 


CAPABLE OF LIFTING MORE than 


its own weight, this airborne crane 
(shown here lifting a 16,000 Ib trac 
tor), is air-transportable as well as air 


droppable. Construction equipment is 
considered airborne only if transport- 
able as a unit and capable of opera 


tions within an hour after delivery 
The crane weighs 14,700 Ib and is de 
signed to lift 9 toms at a 10 ft radius 


with outriggers. Without outriggers, it 
has a capacity of 7 tons at the same 


radius. The machine also is equipped 


with a shovel, dragline, and clamshell 
earth moving attachments of half 
cubic yard size The unit measures 
224 ft long, 8 ft, 2 in. wide, 6 ft, 9 in 
high, and is powered by a 40 hp gaso- 
line engine. The Corps of Engineers 
Research and Development Labs., Fort 
Belvoir, Va., and the American Steel 
Dredge Div., of American Ho'st and 
Derrick Co. developed the unit 
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Speeding Up Aircraft Tracking System 


Shown here is Northrop Aircraft's 
Sky Screen, an optical tion d 


| project | «KK 


ransmit radar faster and 
ind identih 
two-thirds 
needed t 
ime purpos 
to handle 
rcraft track For 
ind aerial move 
nemy aircraft were 
by individual 
relayed to other pet 
NOW. 
flashed directly 


screen for 


IS screen markers 

Images ar 

C Surve lance 

instant reading. Another advantage is 
that all 


1 
eliminated 


human transmission error is 


of enemy 


used 


traffic ontrol, and 


harbor control of shipping 


FOI urport all 


\ radar 
mounted in the top 
just to the 
reflects 


its pips to a beam splitting mirror 


Operation—is fairly simple 
tube, which is 
section of the 


right of the operator’s head, 


housing, 


vl 
hich operator is cleaning) and are 


"lass 


> 


in turn transmitted onto a large 
plotting surface below 
Glass 


numbered and colored on 


at operator's 


right hand chip markers, 
vhich are 
four sides are moved on this plotting 
surface to coincide with the locations 
indicated bv the reflected. radar pat 
tern on the plotting lens. The arrow 
points and numerals on the glass chip 
markers, cach painted a different color 
fluorescent paint, are projected 
and 


focal length lenses through 


through a system of reflectors 
variable 


the large periscope in the foreground 


ind onto a surveillance screen. The 


projection lamp is in the box attached 
to the periscope 

\ plotting board can be unpacked, 
reassembled and adjusted with hand 
Its only controls 


at the lower right. 


tools in 30 minutes. 
are for focus, magnification, and pro 
jector light intensity 

[he only maintenance required on 
the device is replacement of light 
bulbs, and cleaning of optical cle 
ments. It is strong enough to with 
stand the jolting of mobile units used 


in combat zones. 


Stainless Steel Takes 
Permanent Marking 


and 
of stainless 


Permanently coating integrally 


marking the surface stecl 


g 
using a photo-chemical process has 
just been announced by Ateenate Inc., 
of 15 Chardon St., Mass 


lhe process is effective on metals w ith 


Boston, 


a minimum chromium content of 11 
per cent. The new process produces 
a hard, highly ductile, 
Ateenate 


more resistant to chemical and physi 


noncrystalline 


structure which claims is 


cal damage than the unprocessed 
metal 

l'he process will permanently mark 
stainless steel in jet black, at the same 
time producing a coating with prop 
erties that increase the strength of th 
metal, and reduce heat and friction 
[he coating will withstand heat up to 
1700 I 
ibrasives, and 
off. It can be 


without 


is well as acids, alkalis and 
will not chip or peal 
twisted, formed or bent 
l'ests 


to 5 F without anv effect on the 


damage were mad 


marking. ‘The markings showed good 
resistance to salt spray for 100 hr; sul 
for 336 hr; 


vater and lye for indefinite periods. 


phuric acid boiling in 


Lines as fine as 0.001 can be ob 


tained without distortion and scales 
with 200 legible lines to the inch have 
been reproduced with a tolerance of 
0.002 in. along a length of 17 inches 
It is possible also, to reproduce photo 
graphs on stainless steel up to 150 
screen 

Stainless steel sheets from 0.003 in 
to plate gages as well as rounds and 
shapes take the process effectively 
Light gages of stainless steel can be 
used because the metal is not deeply 
etched to hold the 


enamel or lacquer “fill.” 


conventional 
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COMING EVENTS 


MARCH 12-16 


12th Annual Corrosion Conference 
of the National Society of Corrosion 
Engineers, Hotel Statler, New York, 
N. ¥ will be of dis 


cussions on orrosion principles; 


| here 1 variety 


chemical inhibitors; steel metallurgy; 
power and communications; high tem 
perature corrosion; plastics; protective 
coatings; and instrumentation 


MARCH 14-16 


Conference, Aviation Div., of the 
American Society of Mechanical En- 
Hotel Statler, Los Angeles, 
Overcoming the Heat Bar 
of the 


sessions 


gineers, 
Calif 


rier” will be the show 


theme 


l| wentv-cight technical will 
feature 
phases of the heat barrier problem 
On the second day, test pilots from 
aircraft hold a 


panel discussion on “What I Want 


papers by experts on various 


manufacturers will 


Engincer.' 
Metal 


hnical 


from the 
Institute, Annual 
Spring Te Meeting, Hotel 
Carter, Cleveland, Ohio. For further 
information, write to H. A. Dasch 
ner, Pressed Metal Institute, 3673 Lee 
Rd., Cleveland 20, Ohio 


Pressed 


MARCH 19-21 
ASME 


nomah Hotel 


Meeting, Multa 
Oregon 


Spring 


Portl ind 


MARCH 19-22 


Institute of Radio Engineers, Na- 
tional Convention, at the Kingsbridge 
Armory and the Waldorf Astoria 
Hotel, New York \ lre idy scheduled 
technical s 714 


most 


Ir 55 ssions ind 


engineering exhibits, covering 


new developments in the communica 
field. On the 
evening of the second day will be two 
[he | 5 


ind. "color 


tion and electronics 
special symposiums on 
Earth Satellite 


lelevision 


Program,” 


l'ape Recording.” 


MARCH 19-23 


Tool Show, 24th Annual Conven- 
tion of the American Society of Tool 
Engineers, International 
theatre, Chicago, Ill 
ports from over 70 pel 
than 


Amphi 
Based on rm 
cent of the 
28,000 items 


exhibitors, mor 


will be on display 
March, 
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MARCH 26-27 


Instruments & Regulators Div., of 
ASME, Conference, Princeton Uni 
Princeton, N. J 


versity, 


MARCH 26-28 

Society of the Plastics Industry, 
13th Annual Conference, Pacific 
Coast Section, St. Francis Hotel, San 
Francisco, Calif. Some of the papers 
to be \pplications of 
Honeycomb Structures in Aircraft & 
Missiles; Reinforced Plastic in Aircraft 
Armament; Reinforced Plastics in 
Missiles; Evaluation of New 
on Glass at Elevated Te 
New Materials; Reinforced 


and others 


presented 


Finishes 


itures 


| iber 


mpel 


APRIL 2-4 


AIEE Southwest District Meeting, 
Hotel, Dallas, Texas 
“Electricity in 


Baker l'heme of 


the meeting will be 


Aircraft.” An 
clec tric il 


1 


exhibit of the latest 


urbornc ipparatus, com 
ponents ind auxiliary equipment will 


be shown in about 60 exhibit booths 


APRIL 10-12 


12th Annual Meeting of the Metal 
Powder Association, and the 1956 
Metal Powder Show, Hotel Clevelai 
Ohio. Th 
structural 
filters, friction mat 
ron powder electron 


others Ihe late t levi 


I 
Cleveland, meeting 


over parts, self-lubri 


bearings, 


1 
lopment n 


+ 


presses, furnaces and other equipmen 
| Several of th 
Hardenable Brass Al 
Metallurgy 


Materials; A 


will D shown 
ire: New Age 


loys through |] 


owder 
Cerametallic Friction 
Panel Discussion on High Density 
Medium Density and Infiltrated Metal 
Parts; Replacement of Castings by 
Powder Metallurg 


APRIL 17-18 
1956 Westinghouse Machine ‘Tool 
Forum, Buffalo, N. Y 


APRIL 18-20 


National Industrial 
ference, sponsored by 


Research Con- 

the 
Research Foundation as part of their 
20th anniversary, Illinois Institute of 
lechnology, 35 West 33rd St.. Chi 


Armour 


APRIL 19-20 


Environmental Equipment In 
stitute, Science Section, Second An 
nual Meeting, Sheraton ll 

cago, Ill. More information ma 
obtained b vriting t M H. ! 
Sander, \ Ipo Heating Q 

W. Howard St., ( 


MAY 3-9 


60th 
cietv Castings € 
Convention H 


ın ) 


Foundrvmen's So 
and. Show 
M if ( $ N I 


American 


)ngress 


f 


MAY 7-11 

American Welding Society, Spring 
Meeting, Hotel Statler, Buffalo, N. Y 
Lh icetin l bhe beld inini ' 
the 4th V r Show at the M 

i] Auditorium. total of 


MAY 9-11 
4th Welding Show, sponsored by 


the American Welding Society, M 
litorum, Buft N. Y 


MAY 14-17 
First 

Convention 

[he fit 


Engineering Show 


Philadelphia, 1 
1, Pa 


Design 


Hall 





A MESSAGE TO AMERICAN INDUSTRY OF A SERIES 


After the Great Ford Foundation Gift... 


What Still Remains To Be Done 
To Provide Decent Faculty Pay 


The Ford Foundation’s gift of a half bil- 
lion dollars to our privately supported col- 
leges, medical schools and hospitals, now 
being distributed, is magnificent. But it 
will be much more magnificent if it in- 
spires completion of the job to which it 
gives a lift. So far as the colleges and uni- 
versities are concerned, this job is prima- 
rily to rescue their faculty members from 
being second-class citizens economically. 

Even in a period when we have become ac- 
customed to astronomical financial figures, a 
half billion dollars remains an eye-popping 
gift. In fact, it is so imposing that a good many 
people who don't read the fine print are apt to 
conclude that it must just about solve the finan- 
cial problem to which it is addressed. 


Goes Only a Small Way 


However, we have allowed college professors 
to fall so far behind the parade financially that 
the share of the Ford half billion dollar gift 
going directly to the improvement of faculty 
salaries ($210 million) will go only a small 
way financially toward doing what is necessary 
to provide adequate salaries. 

Completion of this job for our privately 
supported colleges and universities calls 
for: 

l. An increase in faculty salaries at least 
five times as great as that made possible by 


212 


the Ford gift merely to restore salaries to 
their 1939 purchasing power level and an 
increase fifteen times as great to provide 
adequate salaries today. 


2. Some difficult and courageous deci- 
sions by the heads of the colleges and uni- 
versities in apportioning the grants re- 
ceived by them. 


Terms of Gifts to Colleges 


The $210 million of the Ford Foundation 
gift going specifically to improve faculty sala- 
ries is being distributed on the following basis: 
Each of 615 privately supported, regionally ac- 
credited liberal arts and science colleges and 
universities receives a gift about equivalent to 
its last year’s teaching payroll. For ten years 
only the income from these gifts is to be devoted 
to raising faculty salaries. After that all the 
money can be spent in any way the institutions 
receiving it see fit. There is no requirement that 
universities having other than liberal arts and 
science schools limit use of the gifts to improv- 
ing salaries in these schools alone. They can 
spread it right through all their faculties if they 
wish. 


In addition to the gift of $210 million 
specifically directed to increasing faculty 
salaries, another gift of $50 million goes to a 
group of 126 institutions selected for spe- 


cially noteworthy leadership in improving 
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What's Happened to College Faculty Salaries* 


INDEX (1940— 100) 
180 180 


F 


YEAR 
1940 1954 


* Real Income before Taxes. 


Source: Council for Financial Aid to Education, U. S. Dep't ot 
Commerce: U. S. Dep't of Labor. 


the status and pay of teachers. For these 
schools the individual gifts add about 50*; 
more to the amounts coming from the $210 
million fund. They can be used to improve 
facultv salaries if the institutions choose to 
do so, but this is not required by the terms of 


these gifts. 


The $210 million plus the $50 million should 
vield an income of $10-$13 million a vear. Even 
if all this is used to raise salaries, it will be 
only a small step, however worthy, toward the 
$200 million per year the colleges need to meet 


their salary requirements adequately. 


Helps Some Who Need It Most 


In focussing its gift to improve faculty sala- 
ries in privately supported liberal arts and sci- 
ence colleges, the Ford Foundation aims at least 
part of the help at the spot where it is most des- 
perately needed. Numerous surveys have indi- 
cated that the most poorly paid of all college 
and university faculty members are those in 


small, privately endowed liberal arts colleges. 


But the overshadowing fact is that the 
teachers in our colleges and universities as 
a whole are badly underpaid. Just how badly 
is indicated by the chart above which first ap- 
peared in an earlier editorial. (Figures later 
than those for 1954 are not available. ) 
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The Ford gift will turn the indicator of fac- 
ulty salaries, which now lies far below the gen- 
eral salary trend, upward a few points. And it 
will do this in some places where salaries are 
below the wretched average shown by the chart. 


But the Crucial Test Remains 


College and university administrators will 
have the opportunity to extend further the proc- 
ess of getting the help provided by the Ford 
Foundation gifts where it is most needed. In 
general, this will mean giving it to senior fac- 
ulty members, in order to hold experienced 
teachers and make college teaching attractive 
as a career. But to make such a division in many 
schools will take extraordinary fortitude. 


The crucial test of the success of the enter- 
prise of the Ford Foundation in raising faculty 
salaries will lie in whether it prompts the rest 
of us — college alumni, individuals, business 
firms and legislators alike — to see that it is a 


great beginning, not a signal for a recess. 


Even with the Ford gifts providing $ 10- 
13 million a year, our privately supported 
colleges and universities must have an in- 
crease of about $190 million a year to 
provide decent faculty salaries. 


This is a job far beyond the capacity of 
the Ford Foundation, imposing though 
that is. It is a job far beyond the capacities 
of a few hundred large corporations and a 
few thousand wealthy individuals. If it is 
to be done, it is a job at which all of us 
must work with a will. 


This message is one of a series prepare d by the 
McGraw-Hill Department 0] Economics to help 
increase public knowledge and understanding 
of important nationu ide de velopments that are 
oj partu ular concern to the business and pro 
fessional community served by our industrial 


and technical publications 


Permission is freely extended to neu spapers 
groups or individuals to quote or reprint all or 
parts ol the text. 


Ae«a ct C tte un 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 





E GENERAL CONVERSION TABLES 


^ot — w 
_, a, 


When you list these requirements for a relay: 


Class S Relays are also available PLUG 
MOUNTED...to give these additional 
advantages: 


minimized inventory 


Manvfacturers of process control equipment 
have standardized on plug-in relays. In 
that way a manufacturer can interchange 
the same basic relay in many of its models. 


fast, simplified 
inspection and maintenance 


Manufacturers of remote control assemblies 
specify "plug-in" relays; whole banks of 
relays can be removed in seconds 


adaptability 
to hard-to-get-at locations 


Manufacturers of machine tools with space 
problems use "plug-in" relays. Less clear- 
ance space is required for installation or 
removal of relay. 


214 


you've specified 


the Automatic Electric Class S Relay! 


For years the Class S Relay has been meeting conditions like these, and others 
just as exacting . . . distinguishing itself for dependability . . . amazing users 
again and again with its stamina. 

It’s used in aircraft to adjust propeller pitch and synchronize engines, to 
operate landing flaps and landing gear, to provide automatic pilot equipment 
with snap and accuracy. It’s used in guided missiles. In radio and TV, it is 
employed to select channels, to repeat pulses. It has hundreds of applications 
in manufacturing process control, computers, telemetering, automation. 

The Class S Relay probably has a space-saving, weight-saving, money-saving 
application somewhere in your products. We’ll be glad to send you complete 
facts and figures on this and the many other Automatic Electric relays. Ask 
for Circulars 1702 and 1803. 

Write: Automatic Electric Sales Corporation, 1033 West Van Buren Street, 
Chicago 7, Illinois. In Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


RELAYS SWITCHES 


PRODUCTS OF THE INDUSTRIAL DEPARTMENT OF 


SALE 
CTAR EAERI RY ELECTRIC 


® 


CHICAGO 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Thermal Expansion Coefficients for 51 Metals 


Material 


70 Cu-30 Ni 

80 Cu-20 Ni 

70 Cu-30 Zn 
Leaded Ni Bronze 
65 Ni-30 Cu 
Gray Cast Iron 
Ni Resist 

C Steel Bar 


C Steel Plate 
C-Mo Casting 


C-Mo Pipe 

Cr-Mo Bar 

Cr-Mo Casting 
Cr-Mo-V Bar 
Cr-Mo-V Forging 
Cr-Mo-W Forging 
Ni-Cr-Mo Forging 
Ni-Cr-Mo-V Forging. 
2 Ni Forging 

3 Ni Forging 





Nitriding Steel 
High W Steel 

12 Cr Bar 

12 Cr Plate. 

12 Cr Casting 
12 Cr Quality 

13 Cr-Mo-W 

17 Cr-2 Ni 

17 Ce-C.. 

15 Cr-15 Ni-3 W 


16 Cr-25 Ni-6 Mo 
18 Cr-8 Ni Bar 

18 Cr-8 Ni Pipe 

18 Cr-8 Ni Forging 
19-9-DL. 

19-9-DX 

18 Cr-35 Ni 

20 Ni-8 Cr 

25 Cr-12 Ni 

25 Cr-20 Ni 


Refractaloy 26 
Refractaloy 80 
G18B 

K42B 

N155. 

S816. 
Discaloy 
EME. 

Inconel X 
Stellite 25 
Stellite 31 


) 1 o » € 
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W. A. TUCKER 


Electric Corporation 


Chemical Compositions of Metals 


Ui JJ CO BO NS NO ON CO 


Ni 


— 


) 
2 
2 
2 
3 


Cu Other 


30Zn 
15Zn, 2Sn, 6Pb 


3(Cb 


1Cb 
(4Cb) 


(1Cb 
(1Al, 1Cb) 


Condition Prior to Test 


Rolled, annealed bar 

Rolled, annealed bar 

Rolied, annealed bar 

Centrifugal casting 

Rolled, annealed bar 

Cast 

Cast 

Rolled, normalized, stress relieved 
bar 

Rolled, annealed 


Cast, normalized, stress relieve 


Annealed 

Quenched, tempered bar 
Normalized, stress relieved 
Quenched, tempered 
Normalized, stress relieved 
Normalized, stress relieved 
Normalized, stress relieve 
Normalized, stress relie 
Quenched. tempere 
Quenched, tempered 


Annealed bar 

Quenched, tempered 
Annealed 

Rolled, annealed 

Cast 

Quenched, tempered 
Quenched, tempered bar 
Quenched, tempered bar 
Quenched, tempered bar 
Stress relieved forging 


Stress relieved forging 
Stress relieved 

Stress relieved 

Stress relieved 

Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 


Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Stress relieved forging 
Cast, stress relieved 

Cast, stress relieved 








(continued on page 217) 





for maximum capacity in minimum space... 
VERSA 


VIEW OF BOTTOM 


The Versa Manifold Mount Valve is ideally suited for 
those installations where space is at a premium 

All piping can be installed, connected to Manifold 
Plate, and even purged before installation of the valve 
itself. The Versa Valve is simply installed by bolting 
into place on the Manifold Plate 

The valve proper, being independent of piping, can be 
easily removed for service or replacement without 
the extensive work normally involved in disconnecting 
piping or disassembling the valve. 


THREE-WAY VALVE 


TWO POSITION 
PILOT ACTUATED 
SPRING RETURN 


VERSA 


VERSA PRODUCTS COMPANY INC. 
249 SCHOLES STREET 
BROOKLYN, NEW YORK 6, N. Y. 


“MANIFOLD MOUNT VALVES 


FOUR-WAY VALVE 
TWO POSITION 
PILOT ACTUATED 
SPRING RETURN 


Versa Manifold Valves are available with any type of 
actuating device in sizes from %” to 1” NPT, in 2., 


3-, 4- and 5-Way for pressures from partial vacuum to 
500 PSIG 


Versa has over 110,000 models and sizes available for 
immediate delivery. Standard Manifold Piates (or "Sub 


Plates") are available in rolled aluminum, but brass or 
steel plates can be supplied upon request 


All Versa Valves are triple pressure and functionally 
tested under water for guaranteed leakproofness 


The entire line of VERSA Valves is 
fully explained in our new compre- 
hensive Folder No. 14. For your, 
free copy, fill out Coupon below. 


Versa Products Company, Inc. 
249 Scholes Street 
Brooklyn, New York 


Please send me Folder No. 14 

ONO re - — Position 
Firm 

Address 


ee I À OO —— 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Thermal Expansion Coefficients for 51 Metals (continued from page 215) 


Mean Coefficient of Linear Expansion 
Millionths In. Per In. Per Deg. F For The Temperature Ranges Indicated 





75 


1100 


70 Cu-20 Ni 

80 Cu-20 Ni 

70 Cu-30 Zn 
Leaded Ni Bronze 
65 Ni-30 Cu 
Gray Cast Ircn 
Ni Resist 

C Steel Par 

C Steel Flate 
C-Mo Casting 


C-Mo Pipe 

Cr-Mo Bar 

Cr-Mo Casting 
Cr-Mo-V Bar 
Cr-Mo-V Forging 
Cr-Mo-W Forging 
Ni-Cr-Mo Forging 
Ni-Cr-Mo-V Forging 
2 Ni Forging. 

3 Ni Forging 


-9 JW M 





Nitriding Steel 
High W Steel 

12 Cr Bar 

12 Cr Plate 

12 Cr Casting 
12 Cr Quality 

13 Cr-Mo-W 

16 Cr-2 Ni 

17 Cr-C 

15 Cr-15 Ni-3 W 


16 Cr-25 Ni-6 Mo 
18 Cr-8 Ni Bar 

18 Cr-8 Ni Pipe 

18 Cr-8 Ni Forging 
19-9-DL 

19-9-DX 

18 Cr-35 Ni 

20 Ni-8 Cr 

25 Cr-12 Ni 

25 Cr-20 Ni 
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Refractaloy 26 
Refractaloy 80 
G18B 

K42B 

N155 

£816 

Discaloy 
EME 

Inconel X 
Stellite 25 
Stellite 31 
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BLOOD BROTHERS helps GN 
solve another UNIVERSAL ^" 
JOINT problem... 


PROBLEM: A well-known product engineering firm, designing a special- 
ized mobile, diesel-driven machine, required special universal joints to 
transmit power to rubber-tired all-steering wheels. Joint length and dia- 
meter were limited by unusual space restrictions, yet heavy torque loads 
were expected at angles to 30°. 

ACTION: As the designers had worked with Blood Brothers on universals 
for the unit's conveyor, they sent us experimental joints previously hand- 
made for a larger machine. 

SOLUTION: After study of the problem, Blood Brothers’ engineers pro- 
posed certain alterations, resulting in production and tooling savings. 
RESULT: Customer-supplier cooperation helped produce a non-standard 
joint which successfully meets both cost and operating conditions. 

Very likely, your needs can be met with standard components, as Blood 
Brothers builds more types and sizes of universal joints than any other manu- 
facturer. But standard or special, our engineers are willing and able to 
cooperate with you. Just write or call. 


BLOOD BROTHERS 
MACHINE DIVISION 


ROCKWELL SPRING AND AXLE COMPANY 
ALLEGAN, MICHIGAN 


a 


FLANGED 
STRAP-YOKE 
JOINT 


In contrast 

to the heavy- 

duty joint above, 

it suggests the wide range of types and 
sizes offered by Blood Brothers. 


For your convenience 
in specifying require- 
ments, write for copies 
of this Blank Form 
"Specification Sheet”. 
They're free! 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


G Loading of Rotating Bodies 


CARL NACHOD 


Nachod & U. S. Signal Co., Inc 


[HE NORMAL ACCELERATION Or g ing of ») LINE Il—from R value 1 X-s 


body can be expressed as k value) on Z-scale to intersect the U-scak 
3.52g N* R/10* c) LINE Hl—from U-scale intersectioi 
[his equation, which is of the form kg Rz can be through z, the intersection of Line I on tl 
solved on the nomograph below as follows he value of g in significant figures only 
1) LINE I—a horizontal line from appropriate N — X-scale. The decimal point can be establishe 


value on X-scale to the Z-scale original equation 


Example: 
Given R= 5.5 in 
N= 325rpm 


Soiution 
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NEW COMPONENTS 


Commutotor 
ossembly 


Armoture 
assembly 


Winding 


Brush assembly 


Bearing 


Main drive gear and 
Support assembly 


\ 


ma 


HE. 


bM t 
LBS 


TY 


Gear Twin gear - Bearing 
Sun and planet 
gear assembly 


Self-Powered Electric Wheel 


ctric mot mounted within current from either generator or bat rectly to the wheel or rotating part 


An 


vheel hub to make an integral driv tery, and can be applied to virtually since it occupies the unused space be 


n announ ins iny type of wheel or rotating part tween the hub and the wheel rim with 


hafts l ials, On the model shown, used in à minimum friction lo l'otal hors 
portable capstan for cargo handling power potential is delivered dir tly at 


line stringing, the t 


de. Weight of both armatur ind fel 


ipplications | E59 1 lhis model can rotate, gear horsepower output is re 


ic. point of driving T Since 


iutomotive, | 3000 Ib up to 15 min continuous ported to be more than twice that of 
handling, earth Amperage drain on full load is nore common applications of the cle 


equipment, machine tools imp/hr-on no-oad, dramage is tric wheel principk Management 


ind marin equipment. ‘Th 1S amp/hr. Larger models have pro Directions, In ilshire Blvd 
been used successfull portionately greater load capacities Beverly Hills, ¢ 


industi to providi Among ivantages laamed for the 
rotation at desired motor wheel is increased delivery of —€—— 


runs on a-c or d power per given input of energy di Circle 1, inside back cover 
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AND MATERIALS 


SPECIFIED BY PRODUCT ENGINEERS 


Attachment Makes Diazo Duplicates of Microfilm 


\ device that can be attached to a 
continuous-type, immonia-developing 
diazo machinc produces negative diazo 
duplicates of photographic microfilm 
originals. The manufacturer states that 
the converter is designed to handle 
volumes of work too small to justify 
the expense of the present diazo-type 
microfilm duplicating equipment. 
I'he new duplicating attachmen 
takes up 4 in. of a diazo machine's 
operating width. The remainder can 
be used for conventional purposes 
without removing the converter, which 
can be installed or removed in a few 
minutes. It is only necessary to fasten 
the top arm of the unit to the right 
end-plate of the diazo machine, using 
in already existing hole, slide the 
lower section of the converter into the 
upper (connecting with strap sup 
plied), and clamp to machine's feed 
board 
Microfilm from 16 to 105 mm in 
width can be duplicated. Up to 1000 
ft lengths of film can be handled 
Printing speed varies from 4 to 12 
fpm, depending on the translucency 
of the master 
(he master and copy films are un 
wound from shafts equipped with 
brakes, which maintain correct un 
winding tension. As film emerges 
from the machine it is rewound on a 
separate shaft and spool. ‘The rewind 
shafts are driven by a gearhead motor 
through adjustable friction clutches 
l'o operate, the diazo film reel is 
placed on the top unwind shaft and 
the master film reel on the bottom un- 
wind shaft. Exposure speed is set for 
3 fpm, ammonia feed at 30 drops 
per minute and temperature at 2101 
\fter threading through the convert idjusted to best 1 
er's rollers, diazo and master films are ing copied. 
fed into exposure section of the ma [he motor clutches and brake ar 
chine. When they emerge, thev are enclosed in a sheet metal housing. An 
guided onto rewind spools provided illuminated film viewer supplied with 
Diazo print is inspected with thc at the new converter is used to deter 


; For more information 
tachment's viewer and the machine is min print density and background Circle 2, inside back cover 


CONTINUED ON PAGI 
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NEW COMPONENTS 


AND 


MATERIALS 


Electric Fan Clutch 


fan clutch designed foi 


An electri 
i 


internal combustion engines is. €x 
ected to find 


trucks 


ipplications in auto 
tractors 
tion 
ind 
portabk 
estimated 
8 to 12 hp ar 


fan on 


mobiles ind busses, 


ind farm implements onstru 


equipment, mari installations 
vchicles 
power units. It 
that 


needed to 


imphibx ind 


has been 
ipproximateh 

drive the today’s 
ind that heavy-duty en 


22 hp to 


passenger Cal 


1 1 
neca as much as 


tan 
A cooling fan need not operate 100 
of the 
combustion engine is 


gines may 
drive the 
time when an internal 
In fact, 


the fan is required principally for cool 


per cent 





running 


ing the engine during hot weather and 
is under heavy load 
the fan 
from its pulley when operating condi 
make the fan 


indicated. 


when the 
Some 


engine 


means of disengaging 


tions unnecessary was 


\ typical application uses the new 


electric clutch in a stationary-field d« 


In this installation, the field is 
mounted on the water pump housing 
Ihe fastened to 
ecther such 


to drive the 


sign 
sheave and rotor arc 
ind mounted in 
shaft 


this way the water pump impeller ro 


continuously, In 
tates constantly. A hub is mounted on 
bearings in front of the rotor with an 
leaf 
springs so that it runs normally with 
tace 


mature fixed to the hub with 


between its 
lhe 


hub 


1 small clearance 
ind the rotor face fan is bolted 
to the front of the When the 
coil is energized, magnetic pull at the 
rotor pole faces attracts the armature 
ind holds it to the rotating rotor 

he then 
with the pulley. This clutch is gen 
that a 


switch may be used to control it 


hub and fan are driven 


thermostatic 
l'his 


can 


erally set up so 


thermostat is then located so it 


be actuated by a change 
the 


to cycle the fan clutch on and off as 


in temper 


ature of water system in order 


required. Tests have indicated that on 


1 Way as 


. continued 


eee 


days when the outside temperature is 
below 50 F, the fan is never needed 


even for slow city driving. Highway 


tests 
show 


at an average speed of 40 mph 
that when the outside temper 
ature is above 90 F, the fan engages 
only about 40 per cent of the time 
Warner Electric Brake & Clutch Co., 
Beloit, Wis. 


For more information— 
Circle 3, inside back cover 


Green-Yellow Slide Rule 


Light-allov slide rules 


green on a yellow background are said 


printed in 
to climinate violet and red ravs, which 
front of 


Green-vellow 


retina 
with 


trum, 


focus imn ind. behind 


shade coincides 
optimum sight point of thc sp 
cuts evestrain, blurring and errors in 
reading calibrations. Corrosion-resist 
climinat 


Now 


log-log 


int metal construction 
warping, swelling and binding 
made in 6 and 10 trig, 
rules made to 


Eckel, Inc., 
Alhambra, 


rules, or in 
order Pickett & 
Fremont Ave 


standard 
special 
1109 S 
Calif 
For more information 
Circle 4, inside back cover 


Mechanical Force Control 
Has Multiple Switches 
\ device for controlling mechanical 


forces 
ible in 11 different capacities 


it various load points is avail 
his 


device may be ordered with only one 


control switch or as four. 
Lhe 
steel pressure beam made in the shape 
of a “U”. This is carefully heat-treated 


and designed to flex millions of cycles 


many as 


design centers around an alloy 


without losing resiliency 
\ yoke is 
"leg" of this 


switches are set 


lower 
the 
When load is applied 


the 
which 


mounted on 
beam, in 


CONTINUED ON PAGE 224 
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DU PONT HYPALON® 
extends the boundaries of design 
for elastomeric materials 


made of 
HY PALON, for use under severe serv- 


Resilient Products 
ice conditions, offer you new materials 
for design. Among the many outstand- 
ing advantages of HYPALON is its 
resistance to oxidizing chemicals, 
Here is a partial listing of chemi- 
cals which have little or no effect on 
HYPALON compositions: 


Maximum 
Chemical Concentration Temperature 


Chromic Acid 
Nitric Acid 
Phosphoric Acid 
Sodium Hypochlorite 20% 200 
Sulfuric Acid 95.5% 70 
Pickling Solution 158 
(20% Nitric Acid, 4% 

Hydrofluoric Acid) 


50% 200°F 
20% 158°F 
85% 200°F 
F 
F 
F 


In addition to chemical resistance 
HY PALON products are resistant to 
other severe conditions such as heat 
HY PALON 


can be used in applications where tem- 


ozone and weathering. 


peratures range from 250°F. to 350°F. 
It is unaffected by ozone. It can be 
compounded in a complete range of 
lightfast, weather-resistant colors. So 
when your designs anticipate severe 
HYPALON, Mail 


the coupon today for further infor 


service, consider 


mation. 


RES 


Natural Rubber HYPALON 


Two tubing samples were filled with 
98°, (66°Be.) acid for 24 
hours at room temperature, Rubber 
deteriorated rapidly. HYPALON re- 
mained undamaged. 


sulfuric 


Newly designed NEOPRENE check straps 
outlast leather 3 to 1 on new high-speed textile looms 


picker stick 


NEOPRENE 
CHECK STRAPS 


Neoprene’s flex life, heat resistance 
reduce replacements, eliminate 
adjustments 


A recent improveme 


omuses to Save the 


wards of $3.000.000 From 


designer's viewpoint, this success is due to 


annuall 


inimaginative approach 
or four-piece neoprene strap to repl 


leather stray 


»| 


conventional one-piece 

This is the story. On high-speed loot 
the shuttle is hurled back and forth act 
the loom face at the rate of 200 times a min 
ite. Every time the picker (see photo) throws 


t tt th 


or catches the shuttle le picker SUCK Slams 


ito the check strap and stops, The combi 
nation of flexing, heat buildup 
weaving-room humidity made sev 
justments of one-piece leather straps i 
sary to compensate for stret 


ted their service eto to 


kinds of leather straps were t t leathe 


COND = 


BETTER THINGS FOR BETTER LIVING 


it and s ish € 


Performance confirms choice 
And ser itl ndr 


he so ess of 
manufacturer's choice oO 


vice confirme 
f 


new straps lasted 3 times | 


best leather, and stret 


THROUGH CHEMISTRY 


E. |. du Pont de Nemours & Co. (Inc.) 
Elastomers Division, Dept. PE-3 
Wilmington 98, Delaware 


Name 
Firm 
Address 


City 


Position 





Ww COMPONENTS 


icross the center of the beam, it de 
flects 
idjustment screws in. the 
of the bar to contact the switches 
On a switch model, each switch 
function at a different 
thin the range of the 
instrument, or all f 
function at the same 


lI he adjustment screws 


thre ided 


half 


inwardly, causing the 


upper 


four 


can b 


made to load 


can Ix perma 


nenth ct and SC iled 


à à r 
lamped t ; or bolted 
| 


] 
MACL 


urtace 
inserted 
that once full 


reached, the 


in ] steel rod 1 
vithin the beam 


upper 


Digital Shaft Positioner 


haft 


urrent pul which rotate the 


rorware 


1 predetermincd 


number ot d OTC DCI pulse MIT 


I 
basic pulse unit rotates 6 deg per 


With the addition of 
l , 


p! eal mbinations to the basic 


puise sım 


pulse unit, the pulser 


will step any 


AND MATER 


half of the beam bottoms against this 
rod. Further accidental overload then 
passes through the rod instead of th« 
instrument and cannot injure it. 
Wailable capacities are as follows 
0-10 Ibs; 0-25 Ibs; 0-50 Ibs; 0-100 Ib; 
0-250 1b: 0-500 vb: 0-1000 Ib: 0-250 


0-10.000 lb: 0-50.000 


1 


b: 0.5000 ]b: 
b. Dimensions varv between 41 x 1 x 


] 
] 
2% in. for the 0-10 lb model to 64 x 
22 x 44 in. for the 0-50,000 Ib model. 

While the 
for compressive use, tensile 
are also available. W C Dillon & 
Company, Inc., P. O. Box 3008, Van 
Nuvs, California 


For more information— 


instrument shown is 


models 


Circle 5, inside back cover 


desired number of degrees up to 36 
deg. The exact number of degrees pet 
pulse maintained will be governed by 
the accuracy of the detent, plus the 
held bv the 


models 


train 


have 


l 


tolerance 
Working 


shown the 


gear 
test 


accuracy to be 


under 
unit 
deg without use of preloading o1 
ground gears. In one application, the 
positioner drives an in-and-out motion 

is well as a rotary onc 
[he unit as shown weighs 13 oz 
ind measures 34 x 23 x 24 in. The 
approxi 


current pulse required is 


. continucd 


mately 80 ma for 10 millisec and pul 
ing up to 40 per sec can be obtained 
depending on the load. Newton Co., 
55 Elm St., Manchester, Conn. 
For more information— 
Circle 6, inside back cover 


Measures Screw Loads 


A method for 
loads accurately employs a special rc 


measuring screw 
sistance type strain gage potted in a 
it the 
ire brought 


small axial hole driiled center 


of the W irc 


out through the head of the screw 


screw leads 

Changes in screw elongation as the 
screw is tightened in place are sensed 
by the strain gage and measured di 
rectly with standard strain measuring 


instruments. — Load-sensitive screws 
can be used to advantage wherever it 
to know loads a 
whenever a load is to lx 


distributed equally through 


is necessary screw 
curatelv or 
number 
of screws. 

lhe manufacturer will 


bolts. or 


D 


upph 


rods with gages al 


SCICWS, 


"EN 
SES 


ff 
NN 


Am 
NN 
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this was genius , us 
| 








Anniversar 


INVENTOR 
SCIENTIST 


INDUSTRIALIST 


EDWARD GOODRICH ACHESON 


Yes, this was genius. 


Thomas A. Edison knew it. In payin 
occasion of Doctor 


former issociate I know th world loses 


Acheson's passing, he 


remembered hin 


Leo Hendrik Baekeland knew it. He 


«ho combined a most fertile brain with grec 


st f convi 


Walter B. Pitkin knew it. This famou 
pass w h him. No 1 


ind the press knew it. 
such phrases as "world's 


geniuses of his time and 


But what makes genius? 


Employing a mixture of carbon, sand, salt, and sawdust 
in a simple but effective electric furnace, made up of a few 
strands of wire, a carbon rod, and a plumber’s bowl, Edward 
Goodrich Acheson was able to bring into being a mass of 
scintillating crystals rivaling many gems in splendor and 
almost matching the diamond in hardness. These highly 
abrasive crystals he crushed and made into grinding wheels, 
and these wheels, in turn, were used to shape metals and 
make machines. Called "Carborundum" by Acheson and 
silicon carbide by the chemist, this new material did its job 
so well that it is credited with making possible today the mass 
production of automobiles, tractors, and countless other 


mechanisms 


Possibly silicon carbide could be made better — harder or 


sharper. To this end Acheson subjected silicon carbide to 
higher temperatures for longer periods; what he obtained was 
not a harder substance but, instead, one of the softest — pure 
graphite. The extreme conditions to which he had exposed his 


jewels of industry brought about their disintegration, the 


ACHESON COLLOIDS COMPANY ACHESON DISPERSED PIGMENTS 


PORT HURON, MICH PHILADELPHIA, PA 


Product Engineering 


silicon passing off as vapor and the carbon 
soft, unctuous residue. Manufactured 
be of far-reaching importance, became 


contributions to industry 


Unquenchable curiosity, coupled 
spirit that was his, led him to uncover 
new product of the electric furnace in 
cvlinders. Put to work as electrodes 
ized electrochemical and electrometallur 
Acheson had now made commercially fea 
tion of new families of chemicals and laid 


for the present efficient manufacture of steel ar 


During Acheson’s painstaking efforts to pr 
crucibles he experimented with many clays t 
agents—and he learned much about them—so 
that he was able to explain why the ancient I 
straw in their brick making and what caused t 
of the deltas of the Nile and Mississippi. Most impor 


discovered a method of rendering grap! 


Colloidal graphite in modern industry 
varied and complex, its unique proper 
such dissimilar fields as lubrication 
ing, and lithography, to name a fe 
nated by Acheson for colloidalh 
being applied to other solids 


ments, and minerals 


1eson, Ais r 
tion. We are 


100th anniversary 


Acheson Industries, Inc. 


co GREDAG, INC 
NIAGARA FALLS, N. Y 


LIMITED 





NEW COMPONENTS 


ready applied. Gages can also be sup 


plied to customer's own screws or 


rods Polyphase Instrument Co., 70] 
Haverford Road, Bryn Mawr, Pa 


For more information— 
Circle 7, inside back cover 


Hollow Coil 
Proximity Pickups 


[his pickup is. basi illy a hollow 


tube, around which the 


1S wound As 


carrier-operated transducer, it 


phenolic 


sensing coil 1 high fre 


que nc 


vorks on a principk similar to th 


military mine detector and may be ex 


ited either bv magnetic or non-mag 


netic materials. When used with this 


manufacturer's control unit, the unit 


generate ı d-c voltage when am 


metal object is passed through the 


coil. No mechanical contact is neces- 


; "n i 
l'he pickup vill Operate at any rat 
from 0 to over 12 


ind may be used as 


000 times a minutc 


part of a chute 


tube carrying metal parts, which 


in either slide or drop through the 


Ilon oil Models ire i\ ulabk 
th inner coil diameters from 3 to 3 
l Special sensing units can be 
vided to ht odd 


hape. Electro Products Laboratories, 
+5 Iu N R ven wood Ave Chic Igo 
£0, TI 


pro 


objects of size OI 


For more information 


Circle 8, 


inside back cover 


Linear Travel Potentiometer 


! 


Either single 


dual potentiome 


j ] 
ter ire vailabk ain a § m dia Cast 


Ball-type mounting provides universal 


ilignment. Re 


JI 


values ire up 


total travel up 


stance 
n per in 
I 
ire provided on each 


niuninmur Now and 


AND 


MATE 


longer life. Resolution can be as low 
as 0.0008 in., with single-turn taps. 
O-ring sealed construction is em 
meet environmental re 
quirements of MIL-E-5272A. Gen 
eral Components Co., 801-8 St. S. ] 


Minneapolis 14, Minn. 
For more information 


plo ed to 


Circle 9, inside back cover 


Ball-Type, 
Free-W heeling Clutch 


his clutch is made to standard 


ball 


gested for 


bearing dimension It 


is sug 
applications where the 
free-wheeling periods are long or fre 


quent because of its low free-wheeling 


. continued 


losses. It is also effective when used 
in back-stop installations. It is manu 
factured in a range of 
shaft diameters from 4 up to 2 in 


Odin Corp., Castleton, Ind 


sizes involving 


For more information 
Circle 10, inside back cover 


Mercury Plunger-Type Relay 
l'his relay is reportedly the smallest 


Wailable and capable of handling am 


load up to 20 amp or 1.5 hp it 115 
tion Of ap 


make o 


50/60 ps It has an a 


proximately 30 millisec, to 
break 


Measuring 34 x 13 x 14 in. deep, 


the new relay has been designed fo 


] ] 
ympact multiple irarngement ind 


for ease of installation The new r 


lay is available with either normalh 


contacts, 
Coils ar 
obtainable at any operating voltage 
required. Ebert Electronics Corp 
212-24V Jamaica Ave Queens Vil 
lage 28, N. Y 


open or normally closed 


I 
single-pole, single-throw 


For more information 
Circle 11, inside back cover 


Strain Reliefs For 
Parallel Wires 


hese 
veloped especially for the new SPT-3 
Model 
wire siz 
18/2, and 


strain reliefs have been de 


parallel heavy duty 
SR-30-1 will accommodate 


No. 16/3, 16/2, 18/3 and 


wire 
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Facts Speak for Themselves 


Facts prove Chrysler modern V-8 industrial 


power offers greater adaptability, greater 
power and higher mechanical efficiency 
















Size, speed range, horsepower, torque and efficiency . . . 
these are the most important considerations in selecting 


power for any equipment. Like every component part, 
the engine must be judged on the facts. 









The Chrysler Industrial Model Ind. 56 V-8 Engine and 
a competitive engine of virtually the same piston dis- 
placement, permit a fair comparison and serve as a good 
example of the superior performance you may expect 
from Chrysler Pedigreed Power. 





















Chrysler Ind. 56 
V-8 Industrial Engine- 
331 cubic inch displacement 


Competitive Engine — 
330 cubic inch displacement 









92 h.p. at 1600 rpm 
116 h.p. at 2000 rpm 
138 h.p. at 2400 rpm 


302 Ib/ft at 1600 rpm 
306 Ib/ft at 2000 rpm 
303 Ib/ft at 2400 rpm 







1210 feet 
per minute 


800 to 3000 
continuous rpm 
























76 h.p. at 1600 rpm 
9] h.p. at 2000 rpm 
104 h.p. at 2400 rpm 


248 Ib/ft at 1600 rpm 
240 Ib/ft at 2000 rpm 


230 Ib/ft at 2400 rpm 





274" width 
5134" length 
4634," height 





1450 feet 
per minute 


600 to 2400 
continuous rpm 






















— ————À 












16.5% less 
piston speed at 
any comparable 
engine speed 












21% greater h.p. at 1600 rpm 
28% greater h.p. at 2000 rpm 
32% greater h.p. at 2400 rpm 


21% greater torque at 1600 rpm 
28% greater torque at 2000 rpm 
32% greater torque at 2400 rpm 


Chrysler Advantage less length 22% greater 
and height speed range 












The Chrysler Ind. 56 V-8 Engine offer money-saving, money-making Chrysler Ind. 56 Engine— 

offers greater power, greater flexibil- advantages. Each can be equipped 331 cubic inch displacement 
ity of operation, higher mechanical for use with gasoline, natural or pro- 
efficiency, and smaller over-all size pane fuels. A Chrysler Industrial 
These advantages—plus an appreci- Engine Dealer will be glad to help 
able savings in the lower initial cost you. Find him in the yellow pages 
of Chrysler Industrial V-8 Engines — of your phone book, or write direct 
add up to power you can’t beat. for detailed information: Dept. 33, 











Industrial Engine Division, Chrysler 





All Chrysler Industrial Engines—230 
to 413 cubic inch displacement— 


CHRYSLER 


INDUSTRIAL ENGINES 


INDUSTRIAL ENGINE DIVISION e CHRYSLER CORPORATION 






Corporation, Trenton, Michigan. 



















Whatever your product -Chrysler will work with you to power it! 


NEW COMPONENTS 


Model SR-33 will a 
ire sizes No. 14/3, 14/2 
16/2. Both 
ivailable in. right-angle con 
struction. Full UL-approval has 
granted Hevman Mfg. Co., 100 
Michigan Ave., Kenilworth, N. J 


For more information— 


Circle 12 


commodate 

16/3 and 
standard straight-through 
types are 


pecn 


inside back cover 


Subminiature 
Indicator Lights 


Fully insulated, two-terminal indi 


s 
ulable in 


| ht UU, 1 sub 


varning lights are ar 

styles: Series 

miniature design measuring 14? x 43 in 
dia; Series L-3200, 1 in. dia with a 
to-test ircuit for 
light application 
Sharon Hill, Pa 


For more information 


built-in. pres ultra 
ritical irning 


Hetherington, In 


Circle 13, inside back cover 


Tramp Iron Magnet 
Has Stepped Face 


l'he design of this permanent mag 


net assembly is based on dynamic 
tests involving rapidly moving or en 
tangled burdens, rather than on static 
lift or pull tests. ‘The 
of the new removal units permit th 
flow 


interruption. I» 


stepped faco 


moving material to smoothly, 


without mechanical 


barriers, while the exposed side of 


the leading magnetic pole provides 


AND 


recesscd holding zone out of the direct 


path of the burden. ‘The new line in 


four basic magnets, 


differ in 


range from 24 in 


cludes types ot 


which effective magnetic 


} or under, through 4 
in. There are 35 standard sizes, from 
+ through 72 in. wide, available in 
basic type Dings Magnetic 
Separator Co., 4740 W. Electric Avi 

Milwaukee 46, Wi 


For more information— 
Circle 14 


Ca h 


inside back cover 


"FT IENS ] [S A 


— 
pages qp a 


diii TOOR 


Electronic 
Liquid Level Control 


In an effort to keep maintenance 
this 
contains a plug-in relay encased in a 


l'his 


mits inspection of the circuit operation 


l 
time to a minimum control 


transparent COVCI cover pct 
it any time as well as preventing th 
matter 
which may effect relay operation. The 
ill types 


pump up, pump down, OI 


entry of dust or other foreign 


unit can be connected for 
Of service 
constant level. 

l'his control will monitor any liquid 
whose is between zero and 


Shock hazard 


eliminated 


resistivity 
2 million ohm per c 


is completely since the 


. continued 


probe voltage is less than 12.5v and 


is completely isolated from the a« 
power supply by a transformer. Speci 
MEK-3001A are: in 

Relay i 
Machinen 
, Northboro, Mass 


For more information— 


fications of the 
put 115/230 v, 
rated at 5 


50,60 cps 
amp, 115 \ 
Electrification, Inc 


Circle 15, inside back cover 


Static Pressure Control 


The switch occ upies a little over 54 
cu, in, and has a rating of 15 amp at 
120-250 v, ac. The control is made to 
operate on a static pressure of 1.5 in 
water column or more. ‘The required 
idjusted at the 


factory to specifications. At 


operating pressure 1s 
this low 
operating pressure, differentials of ap 
proximately 0.7 in column ar 
said to Ix 
dimensions ar 


G. Dietz Co., 
Long Island City 


water 


indicated. ‘The approximate 


Henn 
Blvd ý 


11x15x24 in 
12-16 Astoria 
2, N. Y 

For more information— 


Circle 16, inside back cover 


Six-Circuit Control 


switch that gives 


precision control of six circuits simul 


Y snapaction 


taneously from a single actuation is 
simul 
flow 


through two windings of a three-phasc 


of triple-pole design. It 


taneously reverses the current 
motor up to 1 hp, as well as other 
installations. Lhe 
instantaneous snap-action of the thre 


pok S IS totally 


multi-switching 


independent of the 
speed of actuation, making it suitable 
for installations where even extremely 
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BEARING TIPS by McGill 


v» 


Lor DM 


138 GUIDEROL" BEARINGS BACK UP 
WORK ROLLS IN AETNA STANDARD LEVELER 


High load capacity vital 
to back-up roll support 


For processing 16 to 30 gauge steel sheets 
and coils, this Roller Leveler built by 
Aetna Standard Engineering Company re- 
quires dependable components to deliver 
a consistent maximum output at speeds 


up to 400 feet a minute. 


McGill GUIDEROL GR-16 bearings were 
selected for this machine and several 
larger versions use GR-24 and GR-36 
bearings. They can carry the heavy ir- 
regular loads associated with flattening 
and leveling steel sheets and strips. Re- 
quiring less radial space, Guiderol bear- 
ings provide maximum roll neck diam- 
eters and offer greater strength at the 
necks of larger back-up rollers. 


On the machine shown above, there is 
a total of 36 back-up rollers in 3 upper 
banks and 33 in 3 lower banks to resist 
the heavy pressure of the 48 inch working 
rolls. With a GUIDEROL bearing at 
each end of the 154" back-up rolls, a total 
of 138 bearings is required for the Leveler. 
These bearings have proved especially 
suited to supporting heavy loads longer 
in small radial space with reduced main- 
tenance and production down time — im- 
portant in steel mill operations. 


American Hoist Uses 
CT Series In Crane Blocks 


Crane Blocks built by American Hoist 
and Derrick to withstand the greater 
strains and rough usage of lifts up to 
500 tons rely on the greater capacity of 
GUIDEROL CT Series bearings in the 
sheaves. Interchangeable with retainer 
type cylindrical roller bearings, the CT 
Series full type roller construction has 
added capacity of over 38%. In sheaves 
these bearings offer greater angular sta- 
bility with full race width rollers. Center 
guiding without retainer keeps these rol- 
lers aligned and prevents binding under 


eccentric loads. 


POORER HEHEHE EOE HEHEHE 


Insure performance with NGIL dL 


99599998989 999999299999999999992959*9999*999999929929** 


McGILL MANUFACTURING COMPANY, INC., 


Product Engineering — March, 1956 


TiRGL* GUIDEROL 


Full Type Roller Bearings 


Center-Guided Rollers 
Eliminate Load Wasting Cages 





Guiderol Bearings inherently possess ex 


luc 


ceptionally high radial load capacity « 
to their full complement of small diameter 
rollers. Grooved rollers and a center 
guide rail keep rollers aligned as insur 
ance against skewing and binding that is 
possible with ordinary needle bearings 
Sizes interchange with needle and cylin 


drical roller bearings 


CT Series Adds Guided Roll- 
er Advantages to Cylindrical 
Roller and Ball Bearing Sizes 


CT Series Guiderol Bearings provide the 
load carrying advantages of center guid 
ed rollers in cylindrical roller and ball 
bearing sizes. They are interchangeable 
in both single and double row dimen 
sions. Inner rings are separable and may 


be eliminated to reduce radial space 


140 Pages of Bearing Facts 


Write for your copy 
of Catalog No. 52, a 
revised 140 page Bear- 
ing Selection Guide. It 
contains vital product 
information and 30 
pages of engineering 
data. 


CAM ROL 


201 N. LAFAYETTE ST., VALPARAISO, INDIANA 





NEW COMPONENTS 


Electri 
cal rating is 15 amp at 125/250 v, ac; 
Electro 
4218 W 


slow moving cams are used 
15 amp at 30 v, dc, resistive. 
Snap Switch & Mfg. Co., 

Lake St., Chicago 23, I 


For more information— 
Circle 17, inside back cover 


Potentiometer for 
Heat and Vibration 


lhis metal-housed potentiometer 
multi 
ball 


from 


available in single as well as 

gang construction, with sleeve oi 
Winding resistances 

25 to 45,000 ohm mav be had 


minimum resolution of 0.06 per cent 


bearings 


with 


ind optimum linearity of 0.25 per 
cent where specified. The maximum 

ntinuous operating temperature 
150 C, and the MIL-I 
5272A specification as they appl 
Gamewell Co., Newton Upper Fall 
64, Mas 


units mect 


For more information 


Circle 18, inside back cover 


Fhp, 48 Frame Motor Line 
High 


brackets are used on these 1 


end 
20 to ] 3 


For cooling, an integralh 


pressure-cast aluminum 
hp motors 
cast, cluster-type aluminum fan is pro 
vided. The stator 


square iron allows 


SSS 


3U 


AND 


MATERIALS 


cooling 


blast of 
uir to pass between the frame and the 


space for a strong 
core, and cools the whole core width 
Fhe standard frame is completely drip 


l'otalh 


permanent split capacitor types and 


proof enclosed, unit hcater, 
others are available in both rigid and 
Century Electric Co 
St., St. Louis 1, Mo 


For more information 


cushion bas 


1806 Ping 


Circle 19, inside back cover 


Condensate Control Also 
Removes Non-Condensables 


latent heat, this 
measures and controls changes in heat 
that do not 
perature fluctuations 


Utilizing device 


energy ippear as tem 
l'he unit is said 
to respond instantly with 100 per 
ent modulation. It provides exact 
temperature control and, at the same 
ondensables 


time, removes non- trom 


the steam line [he control can 
handle any tempe: 
from 70 to 400 I operating 
within 1 deg of saturated steam tem 
perature 
The v 
pasteurizers, press platens, water stills, 


kettles, 


exchangers, hot 


ture or pressure 


250 psi), 


rsatile control has uses on 


process 


he it 


kilns and driers, 


reaction chambers, 
heaters, 
ind tanks 


ind mill rolls, tire mold 


water 
steam vats 

calendar 
presses, vulcanizers, paper machines 
corrugating machines, hospital equip 
ment, laundry equipment, institutional 
kitchens, and in steam-heated produ 

tion Swiss Colonv, Monroe, 


W 


set-ups 


For more information 


Circle 20 


inside back cover 


Diaphragm Valve With 
Straight-Through Flow 
in this valve 


other 
molded in the “a 


Ih diaphragms used 
ire made of flexibl 


material It is 


rubber o1 
closed" position to save maintenan 
s bv cutting down strain when the 

is tightly closed. Firmly bolted 
betwe the valve body and cover 
this resilient diaphragm is also sup 
controlled by the com 


closed, throttling and 


ported and 


pressor 1n the 


. continued 





open positions. No packing is neces 
sary, for the fluid cannot come in con 
tact with the 


parts at any 


valve stem or working 


time under normal con 
ditions 
Available in a wide range of metal 


li 


ind non-metallic bodv materials, in 


sizes from 3 to 1 in, for threaded or 
flanged connections, these diaphragm 
valves can be used with pressures up to 
Stockdak 
Engineering Co., Dept. 67, P. O. Box 
144, Haddonfield, N. ] 


For more information- 


250 psi, according to siz« 


Circle 21, inside back cover 


Germanium Rectifiers 


Germanian rectifiers for high volt 


wwe d- ipplications ire rated at 500 
it voltages ranging from 
Rapid 
2881 Middletown Road, 
York 61, N. Y 
For more information 
Circle 22, inside back cover 


kw output, 


150 


( ind 250 v and up 
Electric Co., 
New 


Pneumatic Die Cushion 


[his pneumatic dic cushion is now 
built in twelve sizes, from 10 to 24 in 
It is all-steel 


be applied to the average punch press 


construction, and can 


through either bolster plate or press 
l'his 


furnished complete with combination 


bed mounting. die cushion is 
reducing regulating valve and pressure 


gage, having shell drawing capacity 


CONTINUED ON PAGE 232 
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Out of [PC Design... BONDED BY IPC 
|| [PC Performance » uw 


Practical performance . . . because IPC packings will be designed to fit v u 
your application ; 

This performance can be your case story when you call IPC; first to 
analyze your problem and second to manufacture the correct packings to 
solve it. IPC analysis includes a complete study of packings function — 
fluids involved — temperature — pressure, etc. If needed, a special com- 
pound will be developed to suit exactly the conditions which the packing 
must withstand. 

Specially developed packings leathers and treatments or custom syn- 
thetic rubber compounds are available to fill your packings need. The 
name IPC insures performance. Write IPC today. 


INTERNATIONAL 


PACKINGS 
CORPORATION 


ws 
$479 


Bristol, New Hampshire 


m SURE UR JEU UR 


Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis. 
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n 3 to 12 in., developing ring ho | 
ure from 4 to 144 tons 

l'he correct height of the pin pres 
sure pad is 


ible nut 


ing pres 
maintained by an adjust 
reatur 


iry to correct the pin prc 


making it unneces 
ure pad for 
thus com 
thickn 

dies OT 


Dayton 


length of pressure pins, 
pensating for bolster plat 
variation, sharpening of thc 
changing f die design 
Rogers Mf Co., 
Minn 


For more information 


Circle 23, inside back cover 


Totally Enclosed, 
Fan-Cooled Motor 


\ rerated non-ventilated motor con 


rming to the dimensional standards 


NEMA has a 


made of 


1 
id ypted DY 


ind end brackets 
n Motoi ire 
luction on the 182 
541 ind. 256U frame Electro 
Dynamic Diy General Dynamics 
( . Bavonn N. J 
For more information 
Circle 24, inside back cover 


now l pro 


184, 215, 


Hydraulic Cylinder 
Rated at 2000 Psi 
A he IV 


nservatively 


duty hydraulic cylinder, 

ited at 2000 psi, meets 

JIC standards. Specifications include 
\ tec] tubing 


rolled steel heads 


ll cam Icss 
tube, prevent brea 

idditional 

under the most 


hard 


ground ind polished 


chrome- 


on rods 


plated, turned 


from stress-relieved, high-tensile steel: 


multiple lip If-compensat 


AND 


Minneapolis 7, 


MATERIALS 


. continued 





gland packing providing excellent 
pressurc sensitivity with long life 


Cylinders are available in bor 


sizes from 14 to 8 in. inclusive. Ort 
man-Miller Machine Co., 15-143 St., 
Hammond, Ind 

For more information 


Circle 25, inside back cover 


Indoor Current Transformer 


A 15 


current 


000-v  butvl-molded 


transformer is designed f 


mdoi 


metering and relaying applications and 
supersedes the older single-secondar 
he JKM-5 meets the 110 ky 
level, ratings 
will stand continuous operation at 150 


design. 


imp alse and for most 
per cent of rated current 
Available in all standard, 


primary from 10 to 


single 
current ratings 


300 amp, the JKM-5 supplants trans 
formers in two 15 kv insulation class 
the 15L and the 15H with full wave 
impulse levels of 95kv and 110k, 
General Electric Co., 
5, NN. X. 

For more information 
Circle 26, inside back cover 


respectively. 
Schenectady 


Summation Counter 


\ high-speed, pulse-actuated electro 
magnetic both adds 


ind subtracts uses a dynamically bal 


counter which 


inced bi-directional stepping mech 


inism that cannot double-index during 


SNOCK, vibration OI CXCCSSINVC ele 


trical 


input. Designed to meet the 
of MIL-E-5272A 
6t ounts per sec in 
either direction, or to 5U counts per 


Availabl 


pi )WCI 


( random input on dé 


for ac with exte rectifici 


requirement 1 15 w, continuously 


Coils 1I 
tion for 6 to 250 v operation. Standard 


rated. wound to specifica 
model is 2 x 28 x 35s in. deep, panel 
mounted. Weight is 13 Ib. Nemeth, 


Inc., 2223 So Ave., Los 


Carmelina 
Angeles 64, Calif 

For more information— 

Circle 27, inside back cover 


Mass Flowmeter 


[he unit operates by continuously 
flowing 
need to 


temperatures 01 


‘weighing”’ liquid or gas 


> 


There is no know density, 


viscosity. ‘This mass 
a known, constant 
fluid flowing 


Then the torque 


flowmeter imparts 
angular vel 
through the 


required to 


city to the 
meter 
rotation is di 
rectly proportional to the mass flow 
means of a cali 


top the 


ind is measured by 
brated spring whose deflection is pro 
portional to the torque. This deflection 


CONTINUED ON PAGE 234 
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WEIGH FIRST 


of CMP restricted specification cold edited 


= 


True costs of cold rolled strip steel 

are oftentimes clouded by unfamiliarity 
of the full potential 

with a specially tailored product 

such as CMP processes. 


Typical of the reductions 

in overall manufacturing costs 

that can often be recorded with the use 

of CMP restricted specification strip, 

is the elimination of manual costs 

involved in the tear-down 

and re-assembly of components rejected 

for malfunctioning due to steel dimensional variations. 
Where precision fitting of components is essential 
to satisfactory equipment operation, 

the extra steel cost for close gauge accuracy 

is more than offset by greater parts production 
per machine hour and reduction or elimination 

of rejects at final assembly. 

Add to this the lower end product cost 

resulting from longer tool life, 

fewer coil changes on production equipment 

and other labor cost items. 


The conclusion often is that it pays 

to buy a premium specification product 
to lower the cost of an end product 
employing cold rolled carbon, 

alloy or stainless strip steel. 


Product Engineering — March, 
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WHERE YOU CAN GET 
SPECIFIC SPECS. 
FOR 
SPECIFIC JOBS 


LOW CARBON 
HIGH CARBON 
Annealed or Tempered 
STAINLESS 
ALLOY 
ELECTRO ZINC COATED 


Id Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 


PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, [IND 
SALES New York © Cleveland * Detroit * Indianapolis 
OFFICES P * Los Angeles * San Francisco 





NEW COMPONENTS 


AND MATI 


RIALS 


. continued 


2$ Íg—ÀHÜ MM MH sm HMÉi $$ 


which is sensed by the signal gen- 
erator results in a voltage proportional 
to true mass flow rate 

rhe flow rate signal is displayed on 
a dial indicator or activates a digital 
counter. The signal may also be di 
rected to a totalizer so that the total 
quantity of flow passed through the 
meter is Instru 


Santa 


Inertial 
Broadway 


measured. 
ment, Inc., 2029 
Monica, Calif 


For more information— 
Circle 28, inside back cover 


Miniature Altitude Switch 


switch is actuated on 
altitude, 
can be set to operate anywhere in the 
Z000 to 


[his pressure 


very small changes in and 


50,000 ft range, with an 


accuracy of better than 2 per cent of 
Fhe switch is a double 
rated at 10 
It may be obtained as 
in absolute ambient o1 


range setting 


pole, single-throw type 


imp, ac or de. 


as an absolute 
or differential switch with 


Mec hanisms, 


34628, Los 


pressure 
standard fittings. Aero 
Inc., Dept. ES-6, Box 
Angeles Calif 


For more information— 
Circle 29, inside back cover 


Motor-Operated 
Selector Valve 


A motor operated four-way rotary 


selector valve designed for aircraft 


high-temperature hydraulic ystem 


can change position in 4 sec at —65 F, 


ind remains in either position with 
out electrical power consumption. ‘The 
operation is independent from pr 
sure in the hvdraulic svstem 

Present 
tured 


65 I 


units are being manuf 
to operate at 


to 275 F, 


temperatures 
ind function in th 


pressure range of 0 to 3000 psi. Both 

à and 3 in. tube size models are sup 

plied with 24 v, d-c motors. General 
Controls Co., Glendale, Calif. 

For more information— 

Circle 30, inside back cover 


Printed Circuit 
Receptacles 


A printed circuit receptacle with 


28 contacts has a center barrier as 
part of the molding to provide extra 
strength and prevent warpage. Gold 
plated phosphor bronzc contacts arc 
available in single or double rows to 
accommodate up to 56 connections. 
Ihese connectors can be supplied in 
mineral-filled Melamine, Plaskon-re 
inforced alkyd type 440A and 
Orlon-filled diallyl phthalate molding 
compound DcJur-Amsco 


45-01 Northern Blvd., Long 
City 1, N. } 


g] ISS 


Corp., 
Island 


For more information— 
Circle 31, inside back cover 


Shaft Lock 


A shaft locking 
for use with screwdriver adjusted con 


devicc developed 
trols such as potentiometers and de 
signed to prevent control misalignment 
due to vibration, shock or accidental 
contact 
dirt 


also serves as a seal against 


ind moisture [he unit consists 


of a single piece of molded nylon, 
containing a molded-in, threaded brass 
insert. It is mounted on the control 
bushing in place of the standard hex 
nut and washer. ‘The lock is available 
for use with both 4 and 4 in. control 
shafts. Raytheon Mfg. Co., Waltham 
54, Mass. 
For more information— 
Circle 32, inside back cover 


Printed Circuit 
Delay Lines 


These delay lines, developed for 
printed circuits, can be supplied in 
minimum overall size in rectangular 
or tubular housings with leads brought 
out in any angle or position. Mois 
ture and fungus-resistant, the new 
units provide operation from 95 C 
ib 245 L. fidelity, 
linear phase shift and extremely fast 
rise time. ESC Corp., 534 Bergen 
Blvd., Palisades Park, N. J. 


For more information— 
Circle 33, inside back cover 


excellent pulse 


Two Time Delays In One 


1.531 


contains 


x 0.844 


two 


Fhe relay uses only 


in. chassis space and 


thermal relays which may be com 


pletely independent or interwired in 
various ways to provide special volt 
well as 


age-compensated delays as 


other unique results. Hermetically 
sealed, the unit can be operated in 
ambient temperatures from 65 C to 
125 C. The relay will operate prop 
under th« shock 


vibration requirements encountered in 


erly various and 
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Only 3.15 Ibs. 


Sy 
ea 


Only 
9/16. Thick 


MI 


Kaydon... 


world's thinnest tapered roller bearings 


m -Slim — that's the name we've given our line of 
extremely thin-section, lightweight bearings. The 
bearing shown above is a Reali-Slim. Reali-Slim bear- 
ings are re. ally strong, too! The single row, tapered roller 
bearing we're talking about, here, has a 33,000-Ib. radial 
capacity—with 38,200-lb. thrust capacity. Over 1-ft. in 
diameter, yet it weighs only 3.15 lbs! These figures tell 
how Reali-Slim bearings combine minimum section with 
high strength and long life. 

If you’re looking for a whole new concept in thin- 
section, lightweight bearing design — look at Kaydon’s 


. KAYUUN 


SKEGON * MICHIGAN 
All types 


of ball and roller bearing 


Reali-Slim line. In addition to hundreds of Reali-Slim 
standard sizes, there’s a big variety of special races 
and separators to meet special applications. Kaydon 
engineers are prepared to give you valuable help with 
your application problems. 


For more information write Kaydon of Muskegon. 
Ask for engineering Catalog No. 54-RS detailing: 
* Reali-Slim Boll Bearings — in Conrad, angular contact and 
4-point contact types are available in seven 
standard cross sections from 14” to 1.000” and 
in bore diameters from 4” to 40.000”. 


* Reali-Slim Roller Bearings — in radial and taper 
roller types are available in cross sections from 
9/16” and in bore diameters from 5” to 40.000”. 


ENGINEFERIN G 


4” to 120” outside dia 


Taper Roller * Roller Thrust * Rol ller Radial * Bi- Angular Roller * Spberical Roller * Ball Radial © Ball Thrust Bearings. 
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speed 


ircraft [h«c 
it. volt 


require 2 to 


high military 


time delays may be operated 


| 
iges up to 120 v. The 
tw of 


thc part ular requirements 


control power depending upon 


Normally 


normally closed contacts are 
available. Standard delays may be any 


from ] sec to 1 


Boonton, N. J 


For more information 
Circle 34 


ope n OI 


where min. Branson 


Corp., 


inside back cover 


Cast Aluminum Footswitch 


otswitch has floor 


in be installed permanently 
ilable without the floor 


useful in the operation 


mount 


of industri machines, spot welders, 


magnet vitch st pling machine a 


hoto equipment 
ný t rati 


n aou 


lso ay ilabk in double-pole, doubk 
throw (10 imp). Sizeis6x 4x là in 
high. Vemaline Products Co., P. O 
Bow Hawthorne, N. ] 

For more information 


Circle 35 


inside back cover 


Subminiature Connectors 


tors ( d 
ind lightest 
hielded 


Subminiatur: onne 
to be the 


smallest 0.565 


ty pes 


five pins p to 25 lb tension can 


be applied without caus 
ing an ram ol ( onnector pin 


Matchin y | i 


AND 


MATERIALS 


dia. Conductor is shielded with 
braided copper and individually in 
sulated l'eflon. flexible 
cables incorporate a special high tem 


perature plastic outer jacket suitabk 


with ‘These 


for dependable Oper ition up to 105 ( 
Gulton Mfg. Corp., Metuchen, N. J 


For more information 


Circle 36, inside back cover 


Plastic Balls 
For Tool Levers 
According to the 
these plastic balls are available in thre 
outside diameters: 2, 13 and 1 in 
Used as knobs on clutches, gears and 
tools th« SC 
balls ar« thermal insu 
lators. Jergens Tool Specialtv Co., 712 
E. 163 St., Cleveland, Ohio. 
For more information 
Circle 37, inside back cover 


manufactur 


levers on machine new 


good 


plastic 


Magnetic Clutch 


Developed in Germany, thi 
current for its 


in impulse for 


requires no electri 
operation except 
gaging or disengaging. It was originally 
designed for the 
foolproof operation of tape re 
ontrol 
touch and no pressure Thi lutcl 
will be available in the fhp range. It 
that they will be 
for higher ratings also. Remot 
trol operating of this new clutch 
Locke Machine Co., 971 
Cleveland 3, Ohio 


For more information 


Circle 38 


instantaneous and 
order 


button only requires a light 


is intended made 


con 


possible 
E. 63 St 


inside back cover 


. continued 


Analog-To-Digital 
Encoders and Decoders 


Ihe Model 1050 voltage encoder is 
an all-electronic device that provides 
conversion of analog voltages to binary 
codes. The encoder is asynchronous 
and is capable of a conversion rate up 
to 15,000 ten-bit codes per sec with 
1 precision of 0.1 per cent. 


Ihe Model 
electronic, 


1002 decoder is an all 


rack-mountable converter 


that provides rapid, precise, and de 
pendable conversion of digital data to 
inalog voltages. The unit is capable 
200,000 ten-bit 
binary codes per sec with a precision of 


0.1 per cent. A similar unit is avail 


of accepting up to 


ible that provides binary-coded deci 
mal conversion with the speed 
ACF Electronics, Dept. 
Pitt St., Alexandria, Va. 
For more information— 
Circle 39, inside back cover 


sank 


ind precision 


204. S00 N 


Hydraulic Accumulator 


[his accumulator has a diaphragm 
which the manufacturer states is only 
It is said to 
operate indefinitely, without loss of 
pre-change pressure supplied by either 
regular air under pres- 
ure. The flange-mounted accumulatoi 
used with 


flexed, never stretched. 


nitrogen Or 


can be traversing mech 


CONTINUED ON PAGE 238 
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How fast can a power drive 
flexible shaft be operated? 


GENERALLY SPEAKING power drive flex- 
ible shafts are designed to operate at 


speeds of 1,750 to 15,000 rpm. However, 


there are many applications where 
higher speeds are attained especially 
in the case of small diameter shafts. 


Pictured is a portable tool in which an 
S. S. White flexible shaft operates at 
Speeds up to 45,000 rpm. According to 
the manufacturer, the success of the 
application is due to the “very high 
operating speed and excellent torque 
transmission possible through the flexi- 
ble shaft... which runs cool and with- 
out vibration." 


High speed remote control 


flexible shafts meet 
many requirements 


WHEN TRANSMITTING CONTROL to parts 
through small reversible electric 
motors, the use of high speed remote 
control flexible shafts should definitely 
be considered. 

These shafts have been especially 
developed for intermittent operation 
in either direction of rotation at speeds 
up to 3,000 rpm. 

But, their ability to operate around 
turns, the ease with which they can be 
installed, and their compactness offer 
definite advantages for many indus- 
trial applications. 


We'll be glad to send details if you 
write stating your requirements. 


March, 1956 


Product Engineering 


FLEXIBLE SHAFT 
IDEAS for ENGINEERS 


Flexible Shafts offer big advantages 


when power or control goes around turns 


Eliminating design and installation problems 
saves time and costs and improves performance 


Regulating hve contrast on a color TV 
receiver is simplified by a flexible shaft 
coupling between control knob and circuit 
element. Note 90° turn 


ONE OF THE IMPORTANT ADVANTAGES of 
a flexible shaft is its ability to operate 
around turns and under conditions 
where alignment difficulties make a 
solid connection either impractical or 
uneconomical. 


This fact is of prime importance when 
working out any design where power 
or control has to be transmitted 
between two parts. It assures greater 
design freedom. It simplifies manufac- 
turing and assembly procedures. And 
it brings about important savings in 
costs as well as improvements in 
performance. 

The two illustrations above graphically 
illustrate how S. S. White flexible 
shafts provided effective, cost-saving 
solutions to two power and control 
problems. 


FIRST NAME 


C, € SK 
t 


“Gear Box 


$.S.WHITE 
Flexible Shaft 


Power Driven 
Accessory 


A power drive flexible shaft, run around 
intervening struts and frames, provides a 
dependable easy-to-install drive for a 
helicopter pump 


Think of your own equipment. Can you 
see where you could improve it through 
the use of flexible shafts? Our engi- 
neers will be happy to cooperate with 
you in making recommendations. 
There’s no obligation, of course. 


USEFUL FLEXIBLE SHAFT DATA 


Bulletin 5601 has con- 
cise information on 
how to select and 
apply flexible shafts. 
Send for a copy. 


IN FLEXIBLE SHAFTS 


S. S. WHITE INDUSTRIAL DIVISION, DEPT. D, 10 EAST 40th ST., NEW YORK 16, N. Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 





Spincraft did it for General Mills 


Spincraft can do itf for you! 


J 


15 Different Operations — 


'The sphere, protecting the 
delicate sensing instru 
ments, is completely fab 
ricated by Spincraft. The 
sphere consists of an outer 
steel and inner aluminum 
shell separated by insulat 
ing material rhe two 
hemispheres are joined 
together by an ingeniou 
locking and sealing a 

rangement Spincraft's 
complete fabricating re 
sponsibility involved spin 
ning, machining, arc-weld 
ing, spot welding, brazing 
mrinding, sawing, drilling 
Braking stamping, pho: 

phate plating anodizing 
painting, assembly and 
pressure testing Craft 

man (above) is shown a 

sembling a Flight Re 
corder 


Write for Spincraft data 
book. If you have a speci 
fic problem, tell us about 
it — no obligation 


WORKSHOP OF AMERICAN 
INDUSTRY SINCE 1919 


World's largest plant fully 
equipped for all types of 
meta! spinning + deep draw 
ing * stamping « fabricating 


Pa M Nod 


Spun spheres protect 
mechanical fingers of 
world’s toughest recorder 


another example of Spincraft's 
“start-to-finish” fabrication 


This aircraft Flight 


Recorder, manufactured by the Mech- 
anical Division of General Mills, etch- 
es a continuous 300-hour record of 
heading, air speed, vertical accelera- 
tion and altitude on aluminum foil 
Each Recorder is fully-enclosed and 
protected in a specially fabricated 
sphere — made by Spincraft. The re- 
cording device, when enclosed in the 
sphere, is designed to withstand shocks 
of 100G's and resist temperatures of 
2000°F up to 30 minutes. 

This is another example of Spin- 
crafts versatility and manufacturing 
skill. We offer complete facilities for 
contract manufacture of finished parts, 
assemblies and complete products. 

Take advantage of our modern tools 
for spinning, deep drawing and stamp- 
ing as well as complete fabrication. 
They can pay off in savings for you. 


[L^ 


| New Parts and Materials continued 
| 
| anisms, indexing turrets for high speed 
lathes, clamping and actuating de 
| vices John S. Barnes Corp., Roc kford, 
I! 
For more information— 
Circle 40, inside back cover 


Larger Hex Steel Bars 


Hexagons in the C-1018 grade in 
sizes ranging from 3 to 4 in. are avail 
ible for the production of large nuts, 
bolts and other parts requiring this 
shape. They are available in diameters 
of 34, 34, 33 and 4 in. La Salle Stecl 
Co., P. O. Box 6800 A, Chicago, Ill 

For more information— 
Circle 41, inside back cover 


Four-Digit Counter 


rall dimensions, exclusive of 
hafts, are: 233 x 14 x 141 in. wide 
Counting from 0 to 6399 mils with 
turn to 0, the counter is reversible 
it any point in its complete cycle, and 
rated at 1800 rpm. The unit will 
perate in a temperature range from 
55 C to 85 C. Bowmar Instrument 
Corp. 2415 Pennsylvania St., Fort 
Wayne, Ind. 
For more information— 
Circle 42, inside back cover 


Additive for 
Industrial Lubricants 


his halogen cresyl compound was 
idded up to 5 per cent by volume to 
1 hydraulic compound. Results in- 
dicated that the additive had no ad- 
verse. effect and. made no physical 
changes in the seals, gaskets, plastic 
hoses, and other non-metallic com- 
ponents. Pump life was said to have 
been increased by 250 per cent. 

In another reported test on a 
power take-off unit, one ounce of this 
idditive was added to each pound of 

(Continued on page 242) 
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8 modifications 


Changing basic designs to match the 

specifications of different machines or 
models is a fast, easy routine at Cleveland 

Trencher Company, Cleveland, Ohio 
thanks to Kodagraph Autopositive Paper. 


of the original design 
without a minute wasted on redrafting 


In the case of the transmission design drawings shown 
above, eight separate modified designs were required. 
So a like number of Autopositive Paper intermediates 
were made instead of redrafting time after time. 


with dense black 


photographic lines on a translucent base 


To each of these intermediates 


the draftsman 
only had to add the variables and correct dimensions, 

The Cleveland Trencher Company finds other impor- 
tant 


them instead of valuable original drawings in direct- 


uses for Autopositive Paper intermediates — uses 


process print production and in the "changes pending" 
file to show proposed revisions. 


EASTMAN KODAK COMPANY 
Graphic Reproduction D Rochester 4, N 


Gentlemen: Please send h pv of 


New booklet is a me ee copy 
jam-packed with ye 
valuable tips on 

saving drafting ‘ 
time, protecting 
drawings, getting 


better prints. 


npany— 
Street 


City 
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Another drafting-room favorite is Kod 
tive Film, which speeds the production of 


CT iph Au 
parts books 
I 
illustrations. Complicated paste-ups are reproduced in 
exc ptionally fine detail on this translucent film | 


topos! 


is used to produce direct process prints or oti 
No negative step 


Kodae iph Autopositive Paper and Film produc e posi- 
tive intermediates directly in ordinary roomlight. Only 
standard print-making equipment and familiar photo- 
Y fast. ( asy 


graphic processing art required 


you or your local blueprinter! 





Nicholson steam trap capacity gives you... 


faster, more effective 
condensate removal 


Nicholson capacity is greater than that of any other trap of 
the same size. And, greater capacity—right across the board 
means the Nicholson trap discharges condensate and air 


from steam-using equipment faster, more effectively. 


€ powerful valve action—big husky bellows. 
Write, today, for your copy tat 
e pe a i ^1 M 5s E € positive shut-off —finely ground valve and seat. 
9! new bulletin )9— 
detailed information € high capacity —effective use of large orifice. 


€ each unit service tested — with steam. 


When less than the best won't do, specify Nicholson. 


614 NICHOLSON z/ £o 


TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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The deep drawn oil pan stamping, at left, 31” long, 
1212” deep, was designed for light weight, strength 
and economy; the forged tractor steering knuckle 
is produced economically, yet quality is maintained 
throughout the production run; these advantages 
come from T & W Technique—service and skill in 
producing to your requirements. 


de | 


For Stampings, or Forgings, 
TW TECHNIQUE produces savings 


Many who buy stampings, or forgings, have making of hard-to-produce parts without de- 


discovered how T & W Tec hnique helps them lav, plus quality control, and capacity to de 


save time, avoid trouble, save dollars. T & Jj liver on schedule. For both stampings and 


Technique is the special skill and service forgings, T & W Technique, the know-how 


T & W offers you. It is effective design and from over 50 years of experience, delivers you 


engineering service, plus skill which permits parts that cost you less at the point of assembly. 


5 TA M P IN G S TO: Transue and Williams, Alliance — 


— 2 WA TRANSUE & WILLIAMS E E 
FORGINGS Over 50 years of experience Forgings Stampings 
Name 
Sales Offices: Company 
NEW YORK * PHILADELPHIA * CHICAGO * INDIANAPOLIS Street 
DETROIT * CLEVELAND * HOUSTON * LOS ANGELES City 


1304 


T & W DEEP DRAWN STAMPINGS AND FORGINGS USUALLY COST LESS THE POINT OF ASSEMBLY 
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a special message 


for 


appliance 


manufacturers 


need a finish 


that blocks corrosion by - 


specify 


itself—or under paint? IRIDITE 


You can solve any problem of non-ferrous finishing .. . 
maximum corrosion protection . . . sparkling clear or colored 
decorative finishes, firm and lasting base for paint . . . with 
these two words—‘‘specify Iridite". For example— 


eS ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors. 


ON COPPER... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 

eu ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 


racks. No high temperatures. No long immersion. Process 
in bulk. 


xb ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete 


data. Write direct or call in your Iridite Field Engineer. He's listed under 
"Plating Supplies" in your classified telephone book. 


E. 


INCORPORATEEL 


jó É MONUMENT STREET è BALT 


New Parts and Materials continued 


conventional transmission lubricant 
grease. Results indicated that power 
take-off gears operated at 18,000 rpm 
without injury. 

The producers claim that their 
product can be added to any type and 
weight lubricant for use in machine 
tools, conveyors, vehicles, in machin 
ing, aircraft, all types of equipment, 
drives, transmissions, gear assemblies, 
compressors and other mechanisms. 
l'he compound is available in quarts, 
gallon, 5, 15 and 50 gal quantities. 
Destiny Products Co., 2970 W. Grand 
Blvd., Detroit 2, Mich. 

For more information— 
Circle 43, inside back cover 


Two-Way Solenoid Valve 


A à in. general purpose solenoid 
valve with a full area port has a forged 
brass body and bonnet and a Hycar 
diaphragm. This valve can be mounted 
in any position. 

Valve handles oil, water, gas up to 
125 psi. Continuous duty Class A 
coils require 10.5 w, ac, or 10 w, dc, 
to operate. Automatic Switch Co., 
391 Lakeside Ave., Orange, N. J. 

For more information— 
Circle 44, inside back cover 


Electrical, Electronic 
Equipment Hardware 


Designed to secure electrical and 
electronic equipment panels to racks 
or cabinets, the basic captive hardware 
unit consists of a slotted-head, 
knurled thumb screw which passes 
through a panel bushing and threads 
into a specially designed floating nut 
assembly. In addition to the basic 
unit, a gasket and gasket retainer are 
available where a dust-proof, splash 
proof seal 1S required. 

Materials used are stainless steel for 

(Continued on page 246) 
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NEW Ambi-stat 


temperature controller 


could be just what 


your product needs 


It's ambient-compensated.. .. compact... economical 


Been looking for a temperature controller . . . in the low-cost bracket ... 
that won't be bothered by changes in ambient temperature? 


Here it is—the new Honeywell Ambi-stat. It's the ideal way to control 
temperatures in such equipment as bulk milk tanks, dry cleaning 
washers, vending machines, dishwashers, chicken scalders. It makes a 
highly dependable alarm . . . for high temperatures, or for frost. 


New dependability. For the first time in a low-priced control, you get 
accurate control action regardless of ambient temperatures. 


New versatility. Models are available for either heating or cooling appli- 
cations . . . single or double-throw switching . . . temperatures 0—70 F 
or 40—180 F . . . nominal differential 2 F or 5 F. 


Snap-action switching assures precise, sharp control at the set point. The 
small bulb .. . 34” in diameter by 3!4" long .. . fits readily into your own 
product design. The complete controller is small, compact, easily 
mounted on practically any equipment. 


REFERENCE DATA: Get complete data, consultation on application, and prices from your 
Write for Specification Sheet No. 866, local Honeywell sales engineer . . . he’s as near as your phone. 
“Honeywell Ambi-stat Remote 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Bulb Temperature Controllers.” 


Wayne and Windrim Avenues, Philadelphia 44, Pa.— 
in Canada, Toronto 17, Ontario. 


MIN NGAP OLIS 
H) Honeywell 
BROWN — 


Tout i Ceu. 
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How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or 
guarding electrical apparatus — Mosinee 


specially developed papers help do the 
job better. 


N these and hundreds of other cases involving in- 


sulation, fabrication, lamination, processing Of 
packaging — Mosinee papers play an important part 
in getting optimum results with minimum trouble 


and expense. 


It will pay you to find out how Mosinee experts 


cooperate with industry to develop specialized papers. 
Current applications of Mosinee papers will suggest 
immediate ways in which you can make substantial 


Savings in time and money. Write today for complete 


information, 


PROTECTION 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these papers flame-resistant 
was developed by Mosinee technicians, This process, appli- 
cable to many types of paper, may help you solve a product 


or processing problem. 


MOSINEE PAPER MILLS COMPANY 


DEPT. PE * MOSINEE, WISCONSIN 


Specialists in industrial paper technology — 
makes fibers work for industry. 


"FUTITTSEHTTHNO 03138 


Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
A high rate of moisture absorption with wet 
strength are two of the critical properties of this 
highly specialized paper. In addition, this paper 
must be adapted to easy slitting and expanding in 
the conversion operation for pad construction. 
Here's typical Mosinee precision control at work. 


Special analysis Mosinee papers improve 
performance of electrical components. These 
electrical insulation papers must be closely con- 
trolled to provide a low ash and chloride content. 
They are used extensively as layer insulation between 
turns of field coils and in transformers — from 
the smallest to one of world’s largest. Ask about 
Mosinee papers for your electrical requirements. 
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Every sleeve bearing must be precisely engineered for the job to 
be done. Load, speed, temperature and many other critical 
requirements must be met. Continuous research, engineering and 
metallurgy enables us to meet these exacting requirements on a 
wide variety of mechanical assemblies . . . for which we produce 
millions of bearings each year. 


Bearings 
for Industry 


‘> 


SINCE 1899 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER, DETROIT 13 MICHIGAN 
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“MIGHTY” 
“DEPENDABLE” 


PRESTOLE STAKE NUTS 


EASE and SPEED OF ASSEMBLY 


GREATER STRENGTH and 
HOLDING POWER 


Looking for extra strength and more de- 


--. used in high speed assembly 
of metal parts and panels 


@ EDGE FASTENING 


Ar 


€) CENTER PANEL ASSEMBLY 


pendabi ity in a jastener jor metal panels 


and parts 


HERE’S THE ANSWER ... the im- 
proved Prestole Stake Nut. Hundreds of 
fast assembly applications that are sub- 
jected to heavy service and vibration, 
automotive ideal for 


such as 


parts, are 
this Prestole engineered fastener 


Hand applied —it quickly locks into bolt- 


receiving position over the 


panel hole, 
formed catches on the 
leg of the clip. The unit is ideal for blind 


ocation attachments 


utilizing the lower 


Prestole Stake Nuts are 
ous multiple thread sizes and panel ranges, 


available in vari- 


and in finishes to meet specifications 


the jamous 


impression 


RE STOLE 


02 MIAMI STREET, TOLEDO 5, 


rton 


OHIO 


j] engineering 


g application data for the following specifications 


PANEL RANGE Za . HOLE LOCATION 15A 


TRY THEM FOR HEAVY-DUTY APPLICATIONS 


446 


New Parts and Materials continued 


the thumbscrew, panel bushing and 


gasket retainer, cadmium-plated brass 
for the nut, cadmium-plated steel for 
the nut bracket and neoprene for the 
gasket. Available in three screw thread 
sizes and a selection of fifteen screw 
shank lengths and fifteen panel bush- 
ing lengths, they are said to meet 
nearly every possible combination of 
panel and chassis thickness. Raytheon 
Mfg. Co., Waltham 54, Mass. 
For more information— 
Circle 45, inside back cover 


Variable Frequency Blower 
Ihe blower 


ition, and 


is designed for single 


phase ope: requires only 


me phasing capacitor. For frequency 
es of 320 to 1,000 cps, the air flow 
iries between 42 and 30 cfm, 


back-pressure 


at zero 
The speed varies be 
14.000 and 10.000 rpm, and 


the input power varies between 21.5 


tween 


ind 28w. 
[his subminiature blower weighs 
5 oz and is 2} x 2 in. long. The unit 


(Continued on page 250) 
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from 
one 
toolmaker 


to another 


(designers please note)* 


! 


The yellow light is always flashing in the 
Tool Room:—''Proceed With Caution,” — 
Think First," —* Double Check Your Lay-out 


American tool makers are very pro- 

> and so have always used the best tools 

ith which to beat difficult production tooling 
dead-lines. To a great extent, this in turn has 
been responsible for fast improvements that 
have advanced the American standard of liv- 


ing—a fact which has not been emphasized 
by enough writers 

loes tool work in 

‘rly rook hours of hard tedi 


first high 


Experienced in Lubricatio 


grinder for small diameter wheels. It created 


a market for millions of small grinding wheels 


and other cutting and polishing "bits" and 


disks. It has been the tool maker's best friend 
[or 25 years 
*The pleasing, 
low price 
large part 
Madison-Kipp die casting process 

Please clip this ad as a reminder to check 
your tool makers' benches to see if they are 
equipped with a full set of 3 Kipp Air Grinders 
Model JA 50,000 R.P.M.—Model TT 30,000 
R.P.M. and Model PVT 10,000 R.P.M It 


Wiil pay vou to dO SO 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET + 


MADISON 10, WIS., U.S.A. 


n Engineering e Originators of Really H 





GOOD NEWS FROM WESTINGHOUSE... 


THIS IS 


CYPAK 


the most revolutionary industrial control 
advance in 25 years 
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Just two years ago, production and control engineers alike dreamed of thi 
poss.bilities of a relay with no moving parts. A reality today, Westinghouse 
CYPAK introduces static control from units that fit the palm of your hand. 
CyYPAK control has no moving parts to wear, corrode, jam or otherwise 
cause failure. In addition, CYPAK refines the relay art through making usé 
of basic logic functions. 
The result—statie control with life at least 15 times that of conventional 
relays. While twenty million open-close cycles is usually the maximum life 
of a mechanical relay, CYPAK systems can handle that many cycles in da 
without a trace of 
Besides eliminating maintenance and down time, CYPAK opens new oppor- 
inities for broader, more complex control. Look into these advantages of 
CyYPAK by calling your Westinghouse sales engineer. 


I M 
ira Vart 


you CAN BE SURE...iF its Westinghouse 
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New Parts and Materials continued 


can be furnished for 28 v, ac. Globe 

Industries, Inc., 1784 Stanley Ave., 
Dayton 4, Ohio 

For more information— 

Circle 46, inside back cover 


Pneumatic 
Pressure Regulator 


(hese piloted regulators, intended 
primarily for remote setting of con 
trollers, pneumatic gaging applica 
tions, and laboratory use, are said not 
to drift during the day. Change in 
control point due to periodic shut- 
down is negligible. Presently available 
in 25 and 60 psi standard ranges, the 
new regulators are made in à and 4 
in. pipe sizes. Flow capacity exceeds 
6 cfm. Bellofram Corp., Burlington, 
Mass 

For more information— 
Circle 47, inside back cover 


Automatic Control of 
5 to 150 Hp Motors 


This device will function on motors 
of 5 to 150 hp, 220 or 440 v. It can 
be activated by either an overload or 
underload current signal and is said 
to respond instantaneously on both 
the stop and start function. Through 
a solenoid and a coil-activated mercury 
switch, the unit is capable of provid 
ing fully automatic, remote control 
operation of a single motor or a group 
of motors. It works through the 
motor starter to accomplish the stop 
ind start control. 

\ variety of automatic functions 

(Continued on page 251) 
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New Parts and Materials continued 


may be accomplished. One is motor 
protection to eliminate the hazards to 
motors that are forced to labor undc: 
overload or underload conditions. An 
other is to insure the continuous full 
capacity operation of feeders and 
similar equipment, by permitting 
motor operation only during periods 
of optimum load. Rietz Manufactur 
ing Co., Santa Rosa, Calif. 
For more information— 
Circle 48, inside back cover 


Subminiature Motor 
With Brake 


Initially this motor was designed 
with a gear reduction of 1135:1, r 
sulting in an output speed of 20 to 
+ rpm. Other ratios are now availabk 
from 11.6 to 10,000:1. 

Suggested for small micro-switch 
ictuated servo and follow-up systems, 
such as those used in aircraft valves 
this motor is 2 x 1.25 in. dia. ‘Torque 
output is 3 in-lb, with output speed 
of 20 rpm. Current is rated at 320 
ma, from 17 to 30 v. It is rated for 
a duty cycle of 1 sec on, 1 sec off, 500, 
000 cycles. Motronics Corp., 
Concord St., Glendale, Calif. 

For more information— 
Circle 49, inside back cover 


Gearmotors With 
New NEMA Frames 


Ratio changes are said to be simpli 
fied through the use of only onc low 
speed gear set per drive size. An 
integral, positive-locking backstop is 
available. [t can be readily installed at 
iny time without additional parts o: 
modifications. 

he integral gearmotor, with rabbet 
ht, flange-mounted NEMA motor, has 
ratios from 6.2:1 through 31.4:1 and 
transmits up to 30 hp. Triple reduc 
tion types have ratios from 38.4:1 


(Continued on page 254) 
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AMERICAN BALD EAGLE snatches food 
from other predatory birds. its attack pat- 
tern is a series of dives, swoops and rolls. 


THE SOLON is a diver. His keen eyesight allows 
him to spot shallow-swimming fish and Mr. 
Solon turns into a dive bomber. 


COOPER'S HAWK presents a classic attack pat- 
tern. When he spots his prey, he employs the di- 
rect approach and swoops with talons extended. 


AMERICAN SPARROW HAWK is a grass-cutter. He 
lazes along close to the ground until he spots supper 
...then a quick dip and he's off to the dinner table. 


OSPREY skims the water, snatches a surfacing fish 
and tries to get it to his nest before a bald eagle 
takes it away from him. 


We have diagramed the attack 

patterns of American predatory 

birds as a novel way of illustrating acceleration and deceleration 
curves. The curves diagraming the acceleration-deceleration perform- 
ances of the new GEROTOR VARIABLE SPEED HYDRAULIC 
TRANSMISSION would leave you gasping. We have some interesting 
material available on the abilities of this versatile VARIABLE 
SPEED HYDRAULIC TRANSMISSION. If you would like to 


know more... write: 


CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 
sant 4 





| Designers 


Full capacity d-c magnetic 
blowout contactors lengthen 
life of the contact tip. 


Complete protection of d-c 
drive motor and generator by 
d-c overload relays. 


Shaft-mounted fan keeps cab- 
inet pressurized—helps keep 
dirt out. 


Large openings in end shield 
allow easy inspection of 
brushes and commutator. 


Self supporting m-g set spe- 
cially mounted to help prevent 


vibration. 


Simple, start-stop bush button. 


A-c undervoltage protection. 
Protection of a-c equipment by 
a-c overload relays. 


A-c short-circuit protection. 


A-c control in isolated com- 
partment. 


Dependable, powerful motor- 
generator set matches over- 
load capacity of the d-c drive 
motor. 


Speed Variator maintains constant 
Ing speed over 20:1 range 


Packaged unit helps save up to 4776 machining 
time on 8-foot vertical boring mill 


surface cutt 


GENERAL Q 


G-E engineering know-how helped co- 
ordinate the electrification of this Gid 
dings and Lewis 8-foot vertical boring 
mill which can save up to 47% machining 
time with improved surface finish. A G-E 
75-hp electronic Speed Variator drives 
the main table. Mounted on the left rail 
head is a potentiometer sensing element 
which sends signals to the Speed Variator, 
thus maintaining constant surface cutting 
speed over a 20:1 range of work diameters 

In addition to maintaining constant 
surface cutting speed as the diameter of 


the work changes, and maintaining con 
stant chip thickness, the G-E drive pro 
vides electronic two-dimensional tracing 
G.E.’s two-dimensional tracer head con 
trols the ram and saddle motions. Each of 
these motions has a 1!$-hp d-c motor, 
amplidyne-generator* feed drive which 
operates to move the tool in the required 
direction to automatically duplicate th« 
shape of the template in the work piece 
GEA-6127 describes the Speed Variator 
* The Amplidyne—rototing amplifier developed by General 


Electric — the heart of this and mony other systems requiring 
the maximum in reliability and precision 


ELECTRIC 
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Digest(@ 


Smaller, more versatile General Electric 
Strongbox solenoids solve many design problems 


Built to meet modern industry's require- built-in terminals. Twenty-two percent 
ments of top performance and depend- smaller on the average than previous 
ability, General Electric Strongbox sole- models, the Strongbox solenoids range in 
noids offer design engineers many im height from 21i in. to a maximum of 


portant advantages 43; in. This smaller size permits more 


LONGER LIFE is assured when you use G-E 
solenoids in your products. The Strong 


compact machine design, helps solve 
space problems. 


WIDE RANGE OF RATINGS in both push 


box coil is completely moistureproof and 
I "T and pull forms is available. Strongbox 


is protected from accidental damage solenoids are offered in 9 sizes with 24 

Hydraulically riveted, silicone-steel lami basic ratings of 24 to 600 volts, 25 to 60 

nations in plungers and frames resist cycles or direct current 

vibration and separation even after r« Nominal 
I iné 


1 


ratings in maximum stroke, 
peated use, and 


glass-fabric plunger 60 cycles. are 

in. pull from 3.8 to 40 Ibs 
DESIGN FLEXIBILITY is greater. G-E 1-in. pull from 1.4 to 36 Ibs 
Strongbox solenoids can be mounted in »-in. push from 2.5 to 33 Ibs 
any one of five positions. Wiring is made l-in. push from 4.3 to 28 Ibs 


easy because the coil has both leads and Bulletin GEA-6215 gives details. 


ruides keep friction to a minimum 
E 


Amplidyne controls voltage, speed, 
current, power factor, position 


General Electric's electronic amplidyne 
combines a highly responsive amplifier 
with a regulated power source. From this 
one unit you get stepless, variable speed 
control, regenerative braking with current 
limit, maintenance of speed with over 


NEW general-purpose recorder hauling loads, and fast, smooth accelera 


. . tion or deceleration with protective cur- 
—with first throw-away inkwell rent limit. These versatile units are 
E. installed on the d-c motor feed drive of the 
Now- designers can utilize G.E.'s Type | Giddings and Lewis boring mill. Check 
CH Recorder to obtain low-cost, precise | coupon for Bulletin GEA-4053B. 
measurements. Servicing time and costs 
are cut because of six new advantages 
1) large, 3-ounce clear-plastic inkwell has 
three times the ink capacity, reduces 
problems of open inkwells found in all 
other recorders; (2) 150-foot record rolls General Electric Co., Apparatus Sales Division, Section A668-129, Schenectady 5, N. Y. 
are 15 times longer; (3) up to 28 different 
chart speeds—ranging from !4 in./hr. to 
120 in.. min.; (4) records are easy to read 
because of excellent internal lighting and 
maximum contrast between red ink and 
light green chart lines; (5) durably built 
for long life; (6) all necessary work can be 
done from front of recorder, and there is 
plenty of working space in white-painted 
interior of case. Bulletin GEC-1319. 


Please send me the following bulletins: ./ for reference for immediate project 


GEA-6127 Speed Variators GEC-1319 New Gene 


GEA-4053B Amplidynes GEA-6215 Solenoids 
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Now, “the material that sticks to nothing” can be cemented to 
anything (metal, glass, wood, plastics, etc.) with ordinary commer- 
cial adhesives (including the pressure-sensitive). Pull test approxi- 
mately 45 lbs. 

This new, treated tape (down to 5 mil. thickness) offers the oppor- 
tunity for inexpensive, thin-section applications of this material 
for many services where *TEFLON’s unusually frictionless sanitary 
surface, zero water absorption, broad service temperature range 
(—110° to 500°F), chemical inertness and high dielectric properties 
are desired. 

Cementable TEFLON Tape, 5 mil. to 60 mil. in thickness is avail- 
able in continuous rolls up to 12 in. wide. Sheets are also available 
lé-in. thick in sizes to 24 x 24 in.; !(4-in. thick in sizes 12 48 x 48 in. 

Now-—if the problem says '"T'EFLON"', price ceases to be a factor. 
Specify Cementable TEFLON Tape. 

*du Pont Trademark 


"orm UNITED STATES GASKET CO. 


CAMDEN 1, NEW JERSEY 





New Parts and Materials continued 


through 292:1, and transmit up to 
20 hp 

The gearmotor model with bracket 
mounted motor is designed for appli 
cations destructive to ordinary gear 
drives—where heavy shock loads must 
be handled without damaging effect, 
and where continuous operation makes 
downtime especially costly. The 
double reduction units have ratios 
from 6.2:1 through 38.4:1 and trans 


mit up to 60 hp. Triple reduction 
models of this type of gearmotor have 
ratios from 47.1:1 through 292:1, and 
transmit up to 20 hp. Link-Belt Co., 
Dept. PR, 307 N. Michigan Ave., 
Chicago 1, Ill 
For more information— 
Circle 50, inside back cover 


Miniature D-c 
Voltage Divider 


Composed of three resistance sec 
tions with four output terminals, this 
unit is completely encapsulated, op 
erating satisfactorily between 55 C 
ind 125 C. The divider is } x à in 
length. It is available with a maxi 
mum of 100,000 ohm per section 
Standard resistor accuracy is +0.5 per 
cent. Wattage dissipation is | w at 
room temperature and 0.25 w at 125 
C. Daven Co., 530 W. Mt. Pleasant 
Ave Livingston, N. ] 

For more information— 
Circle 51, inside back cover 


Miniature Ruggedized 
D-c Millivoltmeter 


\ low-level meter, small enough to 
be built into any equipment panel, 
reads from 500 microvolt to 300 v 
dc, with an accuracy of 2 per cent of 
full scale Ambient temperatures ot 
71 C and line voltage changes as great 
it 40 per cent of nominal will not 
cause appreciable changes from room 

(Continued on page 258) 
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Checking teeth pitch on 32* O.D. gear at the Philadelphia plant of Link-Belt Company. 


speed up machining, extend cutter life 
with Standard Steel forged gear blanks 


By switching to Standard Steel forged blanks for the 
helical and herringbone gears used in their enclosed drive 
units, the Philadelphia plant of Link-Belt Company has 
speeded up machining time and lengthened cutter life 

substantially. That's because: 
e Dimensional tolerances are closer, so all gear blanks 
of the same size can be machined on a single setup. 


e Standard Steel forged blanks have no blow holes, 
porosity or non-metallic inclusions, so finish turning, 
facing, boring and hobbing can be done faster. 

e High speed cutters last much longer because these 
forgings have a more uniform internal structure. 
Link-Belt’s experience in reducing costs is typical of 
hundreds of other manufacturers. When you specify 
Standard Steel forgings, you get a product that is quality- 
controlled from start to finish. We produce our own acid 
open hearth steel, heat treating and tempering it carefully. 


Finished forgings are carefully inspected 
and checked to assure meeting customer 
specifications. 

In addition to gear blanks, Standard 
Steel can furnish you with rings, flanges, 
shafts, wheels and special shapes—and 
furnish them fast. Next time you need 
forgings, get our quotation first. For a 
copy of our new bulletin, write us at 
Burnham, Pennsylvania. 


STANDARD STEEL WORKS DIVISION 
BALDWIN - LIMA - HAMILTON 


DIVISIONS: Austin-Western * Eddystone * Lima 


Electronics & Instrumentation * Hamilton * Peiton 


* Loewy-Hydropress * Madsen 





EXON: each resin engineered for 


a specific problem 


KON 480 


specifically for 


High tonal quality and exceptional 
resistance to breakage are assured when 
you make “biscuits” with EXON 480. 


This Firestone resin provides unique 
production advantages in the blending, 
fusing, preforming and molding proc- 
esses. Its higher bulking density speeds 
up banbury output as much as 25%. 


EXON 480 offers high thermoplasticity, 


- 


good heat and light stability, and is 
entirely compatible with the vinyl plas- 
ticizers, stabilizers and pigments record- 
makers most often use. 


Continuing Firestone research aids in- 
dustry by creating such specific resins 
for specific needs. Whatever your prob- 
lem, the answer may well lie in this 
ever-growing line of EXON resins. 


For complete information or technical service on any 


ExoN resin, call or write today: 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 66E 
A DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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Today there are giants at Wyman- 
Gordon! Among them the largest single 
machine ever constructed — a 50,000 ton 
closed-die forging press — is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Companion giants include 35,000 ton, 


18,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 110,000 
tons ready to meet the demands of industry 
today and tomorrow. Wyman-Gordon, 
greatest name in forging — is “Keeping 
Ahead of Progress", 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM >œ 


HARVEY, ILLINOIS 


MAGNESIUM œ 
WORCESTER 1, 


STEEL © TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 





designers! 
WHICH CHAIN 
TO. USE? 


TL 
76 page; of 'ITELLL 
illustrated 


data. 


ACME chains ond sprockets 
ore of unexcelled quality 

available from distri- 
butors all over the U.S.A 
and Canada. Contact 
yours, or write directly 
fo us 


Call Holyoke JE 2-9458 


ROLLER 


CABLE or ROLLER? 


Cable chains are used for special pur- 
pose applications where roller chains 
are not required. They are suitable for 
any kind of tension linkage appli- 
cations such as counterweight mecha- 
nisms, elevator doors, lift trucks, pipe 
wrenches, etc. Cable chains give a 
greater ultimate strength for a given 
chain weight, size, and cost than any 
other type of chain. 

ACME's chain engineers can advise 
you of the correct chain selection, that 
may save you both dollars and time. For 
any task involving chain, don’t hesitate 
to get the free assistance of ACME 
chain engineers. 


FREE CHAIN TEXT! 


ACME’s catalog is filled with chain 
facts, valuable data and tables that 
enlighten and save you time, Full 
table of sizes, strengths and list 
prices of cable and roller chain in- 
cluded, FREE upon request to en- 
gineers and designers. Write ACME 
CHAIN CORP., Dept.1C, Holyoke, 


Massachusetts. 


ipn 
M ma 


HOLYOKE 
MASSACHUSETTS 


temperature rcadings 


New Parts and Materials continued 


l'he instrument 
measures 44 x 44 x 6} in l'rio 
Laboratories, Inc., 3293 Seaford Ave., 
Wantagh, N. J 


For more information— 
Circle 52, inside back cover 


Pressure-Operated 
Shutoff Valve 


Ihis valve has one moving part 
and is 5 in. long and weighs 1 lb. It 
will handle a flow of 50 gpm at a 
50 psi pressure drop. The maximum 
working pressure of the valve is 3000 
psi and the required piloting control 
pressure is equal to the working pres 
sure. Perry Valve Corp., P.O. Box 
132, Dover, N. J 

For more information— 
Circle 53, inside back cover 


Sine-Cosine Potentiometer 


A l® in. dia, 14 oz potentiometer 
is said to produce true sine and cosine 
without eccentric 


functions gears, 


cams or other complicated mech 
nisms. Using a uniformly wound rec 
tangular card, sine and cosine func 
tions are picked up by four brush 
contacts. The units may be operated 
at 60 rpm, and while 18,000 ohm 1s 
standard, other resistances from 4000 
to 25,000 ohm may be obtained. At 
ingular and 


(Continued on page 262) 
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LARGEST STOCK SELECTION AVAILABLE MV Lt 


Modern, Mechanical, Face-Type Seals — 
Standardized, To Save Time And Money 


YOUR Sealing Problem Is Solved Here! 


STYLE GU —A packaged sealing unit STYLE SGU—A factory-assem- ROTO-FLEX — Rugged flexibility. Only 
containing both rotating and stationary bled unit-type seal for the small 3 parts. Single or double units. Many 
seal faces enclosed in metal housing. budget user. Widely used in applications in pumps and compres- 
Important applications in machine appliance field. Stock sizes sors. Stock sizes for shafts .250 through 
tools and power transmission for shafts .250 through 1.000. 4.000. 
equipment. Stock sizes for shafts STYLE RFO- A specially designed Roto- 
.250 through 4.000. flex seal, for installation outside the 
stuffing box. Stock sizes for shafts .250 
througn 4.000 


STYLE HH —Absolute minimal space (both radial and 

axial) under extreme conditions of temperature, pres- 
STYLE DPC — A high-speed, carbon-faced seal, for sure and seal face surface speed. Features pressure 
use where lubrication is poor or where shaft RPM and balance when fluid pressure is applied internally or 
resulting friction are high. Ideal in many machine externally. Of particular importance to the aircraft 
tool applications. Stock sizes for shafts .250 through industry. Stock sizes for shafts .250 through 4.000. 
4.000. 





These are only a few of the countless sealing problems now being solved by 


ITS 


SHAFT SEALS 


Write for detailed data on any of these 
standardized stock Gits Shaft Seals. 


GITS BROS. MFG. Co. 


1838-B S., KILBOURN AVE CHICAGO 23, ILL 
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ARE OUR EVERYDAY BUSINESS 


Find yourself stumped for a dependable source of supply on 
some particular tricky component? If it can be blanked, 
formed, set or stamped of aluminum or stainless steel, 

on high-speed equipment, we can engineer an economical, 


mass-production procedure for making it. 


Possibly, there’s an unusual curvature to handle, a difficult 
joining or closing operation. Our engineers and technicians 
are constantly noodling out new ways and means, 

all in the day’s work. 


Whatever problems your “problem parts" present, let us have 
a crack at them. A call or letter will get you interested 
attention, at once. 
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Automobile windshield side-moulding. Formed 
from stainless steel sheet. Complicated curva- 
ture pattern. Bright polish finish. Rustproof 


Outboard motor fuel 
tank. Welded assembly of two drawn aluminum 
shells and machined fittings. Lightweight, 
corrosion proof. Baked enamel finish, 


E 


Deep drawn aluminum shell (housing), n Toaster-broiler cover. One-piece stamped con- 
in one piece. Smooth, rounded flange. hee struction. Good looking corner radii—easily 
Rustproof, lightweight. Many stock sizes i cleaned—no seams.  Beautifully finished on 
and shapes available or custom-drawn i specially designed equipment. 

to your specifications. i Y 


Deepwell cooker assembly, for the mod- 
ern range. Available from selection of 
standard parts. Attractive covers, Vari- 
ous convenient inset utensils. Slight 
changes possible, in housing, pots, in- 
Sets, covers, to suit your needs. 


Griddle-grill, range equipment. Stamped 
from thick, easy-to-clean aluminum 
sheet, yet light to handle. Quick, éven- 
heating alloy assures constant tempera- 
ture over surface area, 


Large Fabricating Plants and Rolling Mill 

Over 1,640,000 Square Feet of Factory Floor Space 
Complete Technical Services 

Complete Finishing Facilities 

Long Sérvice- Record of Experienced Employees 


60 Yeats of Service to Industry 


ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 
Cooking Utensils 


v 
S 


LJ 


Range and washer backguard trim. Roll 
formed, end-closed by press operation. Two- 
tone finish achieved by mechanical processes. 
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GENERATED HELICAL ROD 


Mass Gear can generate spur, helical 
and worm pinion rod in all types of 
material including plastic. 


Mass Gear can also produce any type 
of serrated or special form rod that can 
be generated. 


These rods are available up to 6 feet in 
length, from 5/32" to 1 'A' in diameter. 


Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni- 
form quality. 

Illustrated brochure showing interesting 
designs and suggestions available upon 
request. 


assachusetts Gear & Tool Co. 
WOBURN, MASS. 


v 


WATLO 


Application Engineers and Manufacturers 
of Electric Heating Units... 


Since 1922 


Write for Watlow Catalog 
Representatives in All Principal Cities 


WATLOW" 


ELECTRIC MANUFACTURING CO. 
1392 Ferguson Ave., St. Louis 14, Mo. 


New Parts and Materials continued 


| amplitude accuracy is 1 per cent, and 


power rating is 1 w at 40 C. Game 
well Co.. Newton Upper Falls 64, 


| Mas 


For more information— 
Circle 54, inside back cover 


Chronometrically Governed 
D-c Timing Motors 


Ihese d-c timing motors keep rate 
independent of load, line and tem- 
perature variations. Power pulses at 
full line voltage are applied to a small 
motor at intervals controlled by a 
jeweled escapement, with the pulse 
duration determined by travel of the 
motor 

[his method is reported to hold 
motor travel constant during each 
time interval regardless of load (within 
rating). As a result, beat rate is held 


constant within +0.1 per cent for line 


voltage variations of +20 per cent 
and load variations from zero to full 
load. Standard escapements are 300 
beat and 900-beat types giving 150 or 


(Continued on page 268) 
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PHI = PS — 


1 of the future ire 
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ige of this folder 


X a ila spot... the mark of extra ie 





ME mm 


Users Praise 
PHILLIPS 


Cross-Recessed-Head 


CREWS 


« %. 
CHROME IRON by Dominion Electric has many “blind”’ locations for 
assembly screws. W. A. Reis, production engineer, says, “ Phillips 
screws permit us to design appliances which permit the screw to be 
installed at a difficult angle without slowing production or marring 
work.” 


DISHWASHER by Apex Electrical 

Manufacturing Company is as- 

sembled with Phillips screws as 

fasteners. William A. Haverlock, 

sf a superintendent, says, "They're 

MODERN TAPPAN RANGES by Tappan Stove Company will in the tighter and there's less fear of dam- 

future all be assembled with Phillips screws. Says a Tappan official, age to screw, bit or enamel due to 

“I don’t know of a single case where they have failed us... I can’t say driver slippage. They hold better, 
enough about their fastening qualities.” too, over prolonged use.” 





1 e 
ILI old LI 


"er 


"BRAIN" of an Otis elevator calls for nearly 2000 screv 
, We 


S. H. Sanford, Otis consulting engineer, say 
the superiority of Phillips screws for the purpose th 
rated them in all our engineering drawings. 


"PLUGMOLD" by Wiremold is as- 
sembled on this automatic machine. 
Eugene Pitcher, plant engineer, savs 
"Without self-centering Phillips 
imply would not be 


automatic assembly 


SCTCW we » ible 
to utilize thi 
method." 


«ACTUA e 
qv fo 


e 
-075 
c 
` 

S 


75$-prctest- We" 


THE FASTENERS 
OF TODAY... 
AND OF THE FUTURE 


M marks the spot 
Lb 
.. the mart SCREENING AUDIOMETER by Sonotone uses Philli: i 
the calibration indicator panel. P. R. Werner, engineer in c! 
ecalibrat 


costly and time-consuming r 


of extra quality 
f 7 = J says their use eliminate 
“We use them on panels, doors and hinges, too. 


of the dials. 


to 





Pledged to highest standards . .. 


The Phillips Screw manufacturers 
quality. As 


Standards Committee they 


ugn standard — ol 
high standard of 


gauges, 


and gauging methods which will best serve 


listed here cooperate t 
sponsors Ol the 
adhere to the est 


ind 


turn outa 
Phillips Cross 


iblished dim« 


iniformly 
ed-Head 


) 
COCOS 


nsiona Landards., 


Look to them for 9&-tra quality Phillips Cross- Recessed-Head. Screws 


AMERICAN SCREW COMPANY 


Willimantic, Connecticut 


ATLANTIC SCREW WORKS, INC. 
85 Charter Oak Avenue, 
Hartford 1, Connecticut 


THE BLAKE & JOHNSON CO. 
Waterville 14, Connecticut 


CENTRAL SCREW COMPANY 
3501 Shields Avenue, 
Chicago 9, Illinois 


CONTINENTAL SCREW COMPANY 
New Bedford, Massachusetts 


ELCO TOOL AND SCREW 
CORPORATION 


Rockford, Illinois 


GREAT LAKES SCREW CORP. 
13631-51 So. Halsted Street, 
Chicago 27, Illinois 


THE H. M. HARPER COMPANY 


Morton Grove, Illinois 


THE LAMSON & SESSIONS 
COMPANY 

1971 West 85th Street, 
Cleveland 2, Ohio 


NATIONAL LOCK COMPANY 
Rockford, Illinois 


THE NATIONAL SCREW & 
MANUFACTURING COMPANY 
Cleveland 4, Ohio 

Los Angeles 22, Calif. 


PARKER-KALON Division 

General American Transportation 
Corporation 

Clifton, New Jersey 


PHEOLL MANUFACTURING CO. 
570( 
Chicago 50, Illinois 


Roosevelt Road, 


SCOVILL MANUFACTURING 
COMPANY 
Waterville 14, Connecticut 


SHAKEPROOF Division Illinois 
Tool Works 

2501 North Keeler Avenue, 
Chicago 39, Illinois 


THE SOUTHINGTON HDWE. MFG. 
COMPANY 


Southington, Connecticut 


STERLING BOLT COMPANY 
363-405 West Erie Street, 


Chi ago l ; Illinois 


WALES-BEECH CORPORATION 
2240 Fifteenth Street, 
Rockford, lllinois 


Members Screw Research Association 





^ 


The Engineer from Continental Screw Co. 


...makes Phillips “Bits-Holders-Screws’ for 
you—another exclusive from Continental 


This 3-way fastening combination 
makes power-driving practical 


anufacturers have cut fastening costs up to 
50% by switching to Continental’s Phillips 
"Bits-Holders-Screws." This 3-way fastening com- 
bination, exclusive with Continental, makes power 
driving really practical—even on your finished parts. 
Did you know, for example, that just one size 
Phillips Driver will drive 857, of all Phillips Screws 
used in industry? And just four sizes of Phillips 
Drivers will fit the entire range of screw sizes? 
Remember, no other company makes Phillips *'Bits- 
Holders-Screws." And Continental offers you a com- 
plete selection of other Phillips fasteners, too. Talk to 
the engineers at Continental about the money you can 
save with power driving. Call them today. 


Free Booklet: Continental Screw Co. offers you a 
free booklet on Hy-Pro Phillips Insert Bits and Hold- 
ers. Just send your name and address to Continental 
Screw Co., New Bedford, Mass. 
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Only Continental Makes 
Phillips **Bits-Holders-Screws'' 


 u—áÓM—sem y 


MEMBER OF THE SCREW RESEARCH ASSOCIATION eal 


Manufacturers of Holtite Fastenings 
New Bedford, Massachusetts, U.S.A. 





AUTOMATION 


the Nickeloid Way 


"A 3 out of 5 


1 manufacturing 
steps entirely 
«-—  — eliminated 


more than a metal 


it's a method! 


Even before they arrive at your plant, Nickeloid PRE-Plated Metals are 60% 
through your production process. No cleaning, plating or polishing . . . that's 
been done for you—expertly, uniformly, accurately. You just fabricate; then 
assemble. By-pass 3 out of 5 basic production steps. Reduce costs up to 20%; 
save time and lower investment in inventozy and equipment. 


Specify Nickeloid PRE-Plated Metals, in durable uniform finishes of chrome, 
nickel, copper or brass on base metals of steel, zinc, copper, brass or aluminum. 


SHEETS e COILS e STRIPS 


A variety of finishes and patterns 


SEND FOR FREE SAMPLER-SELECTOR 


In handy slide-chart form, gives specifica- 
tions, finishes and typical uses of Nickeloid 
Metals, 8 metal samples. Request yours ov SINCE 1898 
your company letterhead, 
Sales offices in most principal cities 
AMERICAN NICKELOID COMPANY 


Peru 4, Illinois Milis: Peru, Ill. — Wainutport, Pa. 
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50 comple te oscillations per minute 

Motors are supplied in conventional 
form with self-contained gear redu 
tion and output shaft. Weight is 7 
oz and built-in filtering for radio in 
terference can be added with a slightly 
deeper motor cover. A. W. Haydon 
Co.. Waterbury, Conn. 


For more information- 


Circle 55, inside back cover 


Automatic Clutch 
For Fhp Motors 


his clutch is designed for 2, 3 and 
| hp electric motors and are recom- 
mended for original equipment on air 
conditioners, furnace blowers, auto- 
matic washers, sweepers, dryers, power 
tools, vacuum pumps. The clutch has 
a $ in. bore and a pulley size of 24 
n. x 1A. Mercury Div., Automatik 
Steel Products, Inc., Canton, Ohio. 
For more information— 
Circle 56, inside back cover 


Three-Way Selector Valves 


A line of valves for 3000 psi service 
are said to handle 85 per cent higher 
flows than conventional models. Avail 
able in two size ranges, Series 6000 
for 3 and à in. tubing and Series 6050 
for à and 1 in. tubing, these solenoid 
operated units permit flow in any di 
rection. 

Ihe Series 6000 will handle up to 
6 gpm through either 3 in. or à in. 
tubing. 

Flow can be reversed between any 
two open ports without disturbing the 
flow or operating characteristics of the 
valves. This is accomplished by a 
balanced inverse poppet which per 


(Continued on page 270) 
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find a low-friction seal 
i that positively seals at 
problem: hat positively seals at 
extremely low pressures 


minnesota rubber’s 
money-saving new 


evidence: 


THE LINDSAY COMPANY, world’s largest manufacturer of automatic home 
water softeners, uses three QUAD RINGs in its newest valve. Lindsay tested O-rings 
in the valve, but O-rings leaked at very low pressures. Then Lindsay tested QuAD 
RINGS, a revolutionary new seal originated and manufactured by Minnesota 
Rubber. QuAD RiNGS sealed perfectly no matter how low the pressure. The Lindsay 
Company also found that it could open some of the tolerances on the valve parts 
and save money—because QUAD RINGs give such a good seal with low friction 

QuapD RINGs are injection molded. Denser, tougher. 4-lip action even seals at 
less than 1 psi! Only 60-100 micro-inch groove finish needed. No parting line on 
sealing surface. Eliminates “‘spiral twist” 


free samples and data Free samples of QuAD RINGs are available 


with a descriptive brochure containing technical information and installation data 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


Lj Dept:202,.3630 Wooddale Ave., Minneapolis 16, Minnesota, Phone WEst 9-6781 
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New Parts and Materials continued 


RUGGED 


AS A RHINO/ 


mits a range of flows and pressures in 
any direction. Because of the inverse 
poppet, perfect alignment with seat 
axis is guaranteed. Weight of the 
Series 6000 is 1.50 Ib, and that of the 
Series 6050 1s 1.61 ]b. Aircraft Prod 
ucts Co., 300 Church Road, Bridge 
port, Pa. 


General Industries 
FRACTIONAL HP. MOTORS 


1/40 HP. to 1/1100 HP. 


For more information— 
Circle 57, inside back cover 


Ruggedness...the ability to 
"Take it" is a prime factor in 


every Gl FRACTIONAL H.P. MOTOR. 


m Ruggedness, longer life and smooth, quiet operation — 
that's why manufacturers for over 25 years have been de- 
pending on General Industries 1/40 H.P. to 1/1100 H.P. 
motors. They've learned that they can count on high per- 
formance, economy, and prompt, dependable delivery every 
time when they — specify Gl. They like General Industries' 
free design consultation service, too. Whatever your re- 
quirements are in the fractional hp. field, you'll find that 
it pays to—rely on Gi! 


o5 


MODEL A MODEL C 


4-pole,4-coil shoded 2-pole, shaded pole 2-pole, shaded pole 4-pole, shaded pole 
pole AC Induction AC Induction Type AC Induction Type AC Induction Type 


Type The package includes an air cyl 
inder with micro-action directional 
valve and adjustable two-way speed 
controls, complete with a fully adjust- 


Miniature High 
Temperature Cables 


These shielded and jacketed cables 
are available from single conductor 
constructions up to 24 conductor as 
semblies. Each conductor conforms 
to MIL-W-16878 foi type E and EE, 
and can be obtained in solid colors 
or a wide variety of spiral striped color 
codings. The outer jackets can lx 
either Teflon, Kel-F, or a glass fiber 
braid. Hitemp Wires, Inc., 26 Wind 
sor Ave., Mineola, N. Y. 

For more information— 
Circle 58, inside back cover 


MODEL B MODEL E 


Valve-and-Cylinder Package 


MODEL O 


2-pole Capacitor 

Reversible Type AC 

only (for é, 12, or 
24 volts) 


MODEL D 
4-pole, 4-coil shaded 
pole AC Induction 

Type 


MODEL F 


2gele, shaded pole 
AC Induction Type 


Write for Complete 

Specifications and 

Quantity - Price 
Quotations) 


ru£ GENERAL INDUSTRIES co. 


DEPARTMENT GM * ELYRIA, OHIO 


able hydraulic check. The cylinder is 
available in any desired stroke. 

[he micro-action valve is entirely 
air operated. No electrical installa 
tion is required. The cylinder re 
quires only a single air connection. It 
is available in various mountings for 
immediate machine tools. Several air 
units may be mechanically interlocked 
to effect multiple machine cycles. 

Ihe valve operates on pressures as 

(Continued on page 274) 
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DESIGNING WITH ALUMINUM 


NO. 1 


This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 


REDESIGNING FROM STEEL TO ALUMINUM SHEET 


The development of versatile, high- 
strength aluminum alloys has enabled 
many manufacturers to convert their 
metal products to aluminum from other 
materials. 

Redesign is not complicated, and tre- 
inendous improvements often may be 
gained by application of aluminum. Ad- 
vantages include easy forming, greater 
facility of handling, lower shipping 
costs, longer service life, elimination of 
need for paint and other protective coat- 
ing, reduced maintenance and more at- 
tractive appearance, along with other 
desirable features. 

Among the especially striking appli- 
cations in which aluminum parts may 
be introduced are those involving the 
redesign of sheet steel products into 
aluminum. (“Sheet” materials in both 
metals are those up to .249” in thick- 
ness.) 

This process requires no more than 
ordinary design acquaintance with the 
physical and mechanical properties of 
aluminum alloys. Aluminum may be 
formed and joined by any of the famil- 
iar methods for metal fabrication, and 
by a number of other dependable means 
that most other metals do not accept 
readily. For example, deep cup-shaped 
parts may be made in one piece accu- 
rately and to finished dimensions with- 
out joints from aluminum by impact 
extrusion or spinning. Such parts are 
made from steel by expensive forming 
or hot forging processes followed by 
final machining and forming of body 
and base components. 

Another simple forming method that 
is accepted by few metals other than 
aluminum is “stretch forming,” in which 
the aluminum sheet is stretched over 
a male die, and provides three-dimen- 
sional contours of considerable dimen- 
sional accuracy. 


Built-up Structures 


Where structures are built-up from sev- 
eral sheet metal pieces, aluminum may 
be joined by stitching, stapling, adhe- 
sive bonding and other quick-assembly 
methods. These have a very distinct ad- 
vantage over the more expensive and 
time-consuming assembly procedures 
suitable for steel sheeting. For this 
reason, designing with aluminum sheet 
materials very often offers important 
savings in manufacturing costs plus the 
functional advantages of the finished 
aluminum parts. 


Sheet products generally fall into two 
classes; load-bearing parts and compar- 
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atively unstressed parts. Sheet pieces 
and assemblies of the latter sort include 
covers, hoods, ducts, light housings and 
similar parts that are expected to carry 
only their own weight plus the nominal 
pressure of ordinary handling and wear. 
Such parts often are designed success- 
fully by the experienced designer’s “rule 
of thumb” with no detailed stress analy- 
sis made or required. 


Designing Unstressed 
Aluminum Pieces 


When designing these comparatively 
unstressed aluminum pieces and assem- 
blies as replacement for steel, designers 
need consider only the comparative 
stiffnesses (elastic moduli) of the two 
metals. Calculations have shown that an 
aluminum sheet 42% thicker than one 
of steel will have approximately an 
equal stiffness and dent resistance. 


Ba 


Livestock trailer designed by Kaiser Aluminum with 
modifications by Wilson Trailer Company shows ex- 
tensive use of stressed aluminum sheet components 


Thus, if the design of a sheet steel hood, 
cover, enclosure or similar unstressed 
unit has been calculated as adequate, it 
may be replaced in aluminum simply 
by an increase in sheet thickness of less 
than one-half. Even with the thickness 
increase, weight will be reduced by more 
than one-half. 

It must be remembered that some 
sheet metal parts of this nature are 
constructed according to a designer's 
personal inclination, calling for some 
arbitrary minimum of metal gauge, re- 
gardless of whether the product's end 
use will call for such rigidity. Where 
this has been done, the replacement alu- 
minum sheet often may be no thicker 
than the steel, or in any case may be of 
a gauge increase less than the prescribed 
42%. This is especially true of smaller 
parts where the “I/r” ratio of gauge to 
span is favorable. In such cases, manu- 


facturing costs may be reduced further 
by actual stress investigation of the 
parts. The same principles, of course, 
may be applied in designing stressed 
aluminum sheet members. 


Designing Loaded 
Aluminum Pieces 


Loaded sheet-metal members are found 
in many design applications. They are 
used as chutes and guides, as table-type 
surfaces, as webbing in composite beams 
and frame structures, in the form of tank 
shells, and in a multitude of other com- 
ponents where the characteristics of 
sheet are desirable. The strength and 
durability of aluminum sheet in such 
applications are remarkable. For exam- 
ple, a 13’ x 8’ truck platform frame, de- 
signed in aluminum sheet materials as 
a counterpart of a steel assembly, has 
been found to weigh only 144 pounds— 
one-third the weight of the steel frame. 
This formed aluminum sheet structure 
accepts compression from a 22,500 Ib. 
axle loading, while offering a safety 
factor of 41/2 over the ultimate strength 
of its metal. Similarly, an all-aluminum 
livestock transport trailer (see illustra- 
tion), designed by Kaiser Aluminum 
with modifications by Wilson Trailer 
Co. to meet special operating conditions, 
shows numerous applications of stressed 
aluminum sheet and weighs some 2800 
Ibs. less than comparable equipment of 
ordinary materials. The structural qual- 
ities of aluminum sheet materials have 
been proved in many other industrial 
applications as well. 


Design of Stressed 
Aluminum Pieces 


Redesign in aluminum of stressed steel 
sheet members will pose no difficulty 
to designers who are familiar with the 
basic rules for computing structural 
strength. Aluminum alloys have a mod- 
ulus of elasticity established as 10,300,- 
000 psi, as compared with a modulus of 
about 29,000,000 for structural steel. 
The relative stiffness characteristics of 
the two metals, then, are in the propor- 
tion of 29,000,000/ 10,300,000, or (ap- 
proximately) 2.8 to 1. It will be recalled 
that the rigidity of a section increases 
as the cube of its depth. For this the 
stressed aluminum sheet dimension 
need be increased by only the prescribed 
42%, so as to equal its steel counterpart 
in stiffness. 


CONTINUED ON NEXT PAGE 





DESIGNING WITH ALUMINUM Cont. 


Most materials, including aluminum, 
tend to lose strength as their tempera- 
ture rises. Aluminum offers a valuable 
measure of safety against this effect be- 
cause of its high conductivity and spe- 
cific heat. The specific heat of aluminum 
alloys permits them to absorb approxi- 
mately twice as much heat energy as 


Decorative use of stressed and unstressed aluminum 
heet at Kaiser Aluminum exhibit at Disneyland. 


tee! before reaching a given tempera- 
ture. In addition, the capacity of alumi- 
num to carry heat away from the point 
of application is about four times that 
of steel alloys. This resistance to tem- 
perature rise and the rapid distribution 
of heat energy often enables aluminum 
structures to operate successfully in 
above-normal temperature conditions. 

This resistance to above-normal tem- 
peratures extends not only to strength 
characteristics, but to corrosion-vulner- 
ability as well. The increased tendency 
of steel to rust in elevated temperatures 
is familiar to anyone who has observed 
the appearance of ferrous parts in and 
around above-normal temperature proc- 
esses. Accelerated oxidation may be 
combatted in steel only by means of 
carefully applied and maintained pro- 
tective coatings. Aluminum members, 
protected by their own self-produced 
film of oxide, are much less subject to 
attack and require no such intensive 
maintenance measures. 

In many applications, the use of a 
machine or structure is subject to regu- 
lations imposed by law or by advisory 
bodies. For purposes of this nature the 
light weight, heat-resistant, non-spark- 
ing qualities of aluminum alloys have 
been accepted enthusiastically, and 
rules for their design have been estab- 
lished. 

For example, where aluminum sheet 
is to be applied as a replacement for 
steel in cargo tank trucks for carry- 
ing petroleum products and corrosive 
liquids, the Interstate Commerce Com- 
mission has provided a formula to be 
used in determining the equivalent 
gauge for materials other than steel. 


This formula is: 


A B x 3 x 10’ 


C 


Thickness for materials 
other than steel 
Steel thickness 


A means 


B means 
C means — modulus of elasticity of the 


alternate material 


A 6000-gallon aluminum semi-trailer 
transport tank, 5' 8" in diameter, de- 
signed by Kaiser Aluminum in accord- 
ance with these regulations, is self-sup- 
porting for a span of 26 feet between 
kingpin and center of rear tandem. Its 
construction is of aluminum sheet only 
.156" in thickness below the tank center 
line and .125" thick above. 


This unit permits a tremendously in- 
creased payload, with the additional 
features of a cooler cargo because of 
higher sun-heat reflectivity, and a much 
greater capacity to disperse heat from 
defective brakes or similar sources of 
danger. It typifies the advantages gained 
by use of sheet aluminum in appropri- 
ate applications. 


COMPARATIVE BENDING STRENGTH | 
Equivalent stiffness 
Aluminum 44% thicker than steel 











HIGHEST BENDING STRENGTH 


Designers seeking to take advantage 
of these superior metal characteristics 
will find a great variety of aluminum 
sheet types available. Diversities of al- 
loy, temper and cladding provide alu- 
minum sheet material for almost any 
purpose. Yield strengths of aluminum 
sheets range from about 5000 psi in 
the pure, untreated materials to about 
75,000 psi in heat treatable alloys. The 
latter figure will be recognized by de- 
signers as superior to that of many 


see our catalog in 


(IS eI 


setting the pace— in 


» 


or write for copy 


steels. Yield strengths in the neighbor- 
hood of 20,000 to 30,000 psi are com- 
mon to many alloys, with only moderate 
hardening treatments. 


Frequently, the designer in alumi- 
num encounters applications in which 
he would prefer to use a basic metal of 
high strength, but with a surface offer- 
ing especially high resistance to corro- 
sion. For such purpose, “clad” aluminum 
materials have been developed and are 
widely used. These sheets are prepared 
by rolling together the desired alloys to 
create a dependable and permanent 
bond. Aluminum sheeting may be clad 
both sides, and may be obtained clad 
on one side only by special inquiry, and 
is offered in both flat and tubular forms. 


For applying decorative effects to 
aluminum parts, many and varied fin- 
ishing processes have been developed. 
Perhaps the best known is anodizing, an 
electrical treatment by which a film of 
oxide is formed suitable for dyeing in 
a wide range of colors. Electroplating 
with other metals may be applied read- 
ily, as may numerous types of chemical 
etching and coating. Satin finishes and 
other soft-reflection surfaces may be at- 
tained by mechanical abrasion or tum- 
bling. For irregularly shaped pieces, 
difficult to finish by ordinary means, an 
electro-brightening process removes 
surface impurities and brightens the 
overall effect. Paints, lacquers and var- 
nishes may easily be applied to prop- 
erly prepared aluminum surfaces, which 
thereafter will not be stained or discol- 
ored, as from rusting steel. 


These improvements in function, ap- 
pearance and manufacturing costs have 
been applied to metal products in many 
fields by the use of aluminum. More de- 
tailed assistance with design, alloy se- 
lection and fabrication procedures are 
obtainable through the Kaiser Alumi- 
num sales office listed in your telephone 
directory, or one of our many distrib- 
utors. Kaiser Aluminum & Chemical 
Sales, Inc., General Sales Office: Palm- 
olive Bldg., 919 North Michigan Ave- 
nue, Chicago 11, Ill. Executive Office: 
7579 Kaiser Bldg., Oakland 12, Calif. 


growth, quality and service 
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| We BID on jobs and GET THEM . 


... hole punching and notching 
diss we couldn't touch before !" 


... thanks to our new 


WALES FABRICATOR 


“Sure, we bid on most every job that comes along. Got a good modern sheet 

metal department and experienced men too, but we used to miss a lot of 

good contract stuff. Couldn’t understand where or why our bids were off. 

“Trouble was, our estimators, all top men, figured jobs on a past performance 

basis. Ways and methods used successfully for years. 

“We found the answer. WALES FABRICATORS for our punching and 

notching ... yes, and nibbling too. 165 strokes a minute! Shaped and round 

holes are quick to set up and easy to change. 

“Set up time is just about one quarter the time it used to take us. Graduated sets 

of punch assemblies are right at the man’s hand. They switch over with little down 

time and our production rolls ahead. No templets are needed with this equipment... 

think of it! Work right from prints or operation sheets. 

“NOW, we get our share of those bid jobs. We make money on them too, even 

against mighty sharp competition. 
“It was a good day when WALES Engineers came in and 
gave us the answer. They proved it too! The only tough 
competition for us is another shop with WALES equipment.” 
(It’s difficult to beat the ‘WALES-WAY’!) 


New EASY PAYMENT PLAN 


Small down payment and your EXTRA PROFITS will handle the 
balance in convenient monthly payments. Take several years to pay 
if you wish 


Send for BULLETIN NO. 14B. 


Pictures and descriptions that will give you a better 
idea of the additional work you can handle with the 


WALES FABRICATOR 


C Wa; a 


We'll DEMONSTRATE at your door! 


Our Mobile Truck Unit will be 
available bring the WALES 
FABRICATOR and other 
WALES equipment to your 
loor. See it in action. Test its 

ed and accur y f yourself 


t 
We. ^ Tap, 


A n acies 
No obligation 


ad 


CORPORATION 
"the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 
























cost-savings | New Parts and Materials continued 
TOOL FO R,TOMOR ROW low as l psi. It is readily adaptable for 


low or high pressure operation. The 


a | valve will operate at over 3,000 cycles 
/f/ « - per min and the built-in stroke ad 
| justment can be controlled to +0.001 
Go the “TOOL FOR TOMORROW” theme of this year’s ASTE in, Rance Teese, Inc., Dept. PROS, 
: . : 1819 N. Reynolds Road, Toledo 7, 

Tool Show one better. Tool for tomorrow with tools that will do 


Ohio 
: a . 
at lov st! à ; 
your job at lowest cost —— M 


EASY-FLO and SIL-FOS are such tools. These low-temperature sil- Circle 59, inside back cover 
ver brazing alloys provide, not only the widest versatility in joining 
metals, but also the basis for surprisingly simple, fast, economical 
production. 





A FINE EXAMPLE FROM BLACK & DECKER 
Fans for B&D portable drills are made by brazing steel hubs into 
stamped steel blades on the city gas-air setup shown. Parts are de- 
greased and assembled, with a ring of EASY-FLO 35 dipped in 
Handy Flux and preplaced between hub and blade. Mechanism moves 
assemblies along under burners. An assembly is completed every 
6 seconds! One operator does it all! 


A-c Motors, 1 to 5 Hp 



















I'wo lines of enclosed, non-venti- 
lated, fan-cooled motors have been 
announced. Conduit boxes have “key- 
hole” mounting for quick and easy in- 
stallation. Mounting screws need not 
be removed. A 4 in. conduit hole with 
a à in. knockout is provided for 
versatility. The conduit box is com- 
pletely gasketed with cork neoprene. 

[he fan cover, also of steel, is 





lighter, more rugged and easier to 
realign on reassembly. Cast iron, for 
rigiditv, is retained on the rest of the 
enclosure. Neoprene-sealed washers on 
the through-bolts and a new shaft seal 
give additional moisture protection. 
General Electric Co., Schenectady 5, 










GET FULL FACTS 
IN BULLETIN 20 







It explains the many 




























CHOP” Z2 vital advantages of N. Y , - 4 
42 EASY-FLO and SIL-FOS or more Ree 
AZ brazed construction — Circle 60, inside back cover 
and why these alloys 
assure fast, low-cost j : à 
production of high- Electronic D-c Motor Drive 
strength, virtually in- 
destructible joints. This control can be preset for 
Write for a copy today. specific spindle speeds, or supervised 


by mechanical or electrical means to 
provide continuously variable spindle 
speeds, in applications where constant 
lineal speed is needed at tool tips or 
grinding face. It is recommended for 
service with grinders, lathes, drill 
presses, ball mills and other machines 
with up to 5 hp drive motors. 

a The control unit includes two full 
seioGeroeT, CONN wave thyratron rectifiers, one to sup- 


PROVIDENCE, & 


CMIEAGO, Kh o | ply and control power for the drive 














General Offices: 82 Fulton $t., New York 38, N. Y. Tos ANGELES. CALI | motor field, the other for similar 
TOtONTO, CANADA 
DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA | (Continued on page 278) 
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Valves that don't leak, earn their keep! 


And that's one of the prime reasons 
this West Coast Brewery changed to 
Rockwood full round flow Ball Valves 
See picture above). The top-flight per- 
formance displayed by these valves con- 
trolling the CO, system to the vats illus- 
trates the drip-tight s« 
conforming to the rigid standards of san- 


lal so necessary in 


itation in this industry. This is just an- 

other example of what Rockwood Ball 

Valves are doing in industries of all types 
Their efficiency originates from these 

FOUR exclusive features 

Full Round Flow 
volume of fluid stream 

no minimum loss 


no change in shape or 


no turbulence 


Quick Opening and Closing only a 


" à uarte ede sasily  : 

144” Ball Valves on filter press. Note quarter turn needed easily ind 
remote handle control. These valves 
have replaced the old fashioned plug 


cocks. 


quickly done even under high pressures 


Longer Wear Resistance Chrome plated 


ROCKWOOD BALL VALVES 


FULL, R FLOW 
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bronze ball withstands abrasion, pitting 

and scratching 
Leakproof Seal pressure of fluid auto- 

matically positions ball against seat to 

form tight seal 

If you are not now using Rockwood 
Ball Valves, send coupon today for com- 
plete information. Valves come in all pipe 
sizes. Tested and listed by Underwriters' 
Laboratories, Inc Distributors in all 
principal industrial areas 


ROCKWOOD SPRINKLER COMPANY 
810 Harlow Street 
Worcester 5, Mass. 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valves 


Name 
Title 
Company 
City 


Zone State 





hich is the ECONOMY SIZE? 


3 times stronger than carbon steel, Lukens 
"T-1" steel slashes equipment weight, reduces costs 


The lighter weight, reduced thickness of Lukens “T-1” 
steel, in comparison to heavier, thicker plates of ordinary 
carbon steel, makes possible substantial over-all savings in 
material, fabrication, construction and maintenance. 
Where designers and engineers can take full advantage of 
it, this unique, low-carbon, quenched and tempered alloy 
plate steel offers many superior properties. With a yield 
strength three times greater than ordinary carbon steel, 
Lukens “T-1” steel can cut costs by reducing weight and 
still allow increased payloads and efficiency. 

E quipment fabrication is no problem with Lukens “T-1” 
steel. It is readily welded—often without preheating or 
stress relieving — and can easily be fabricated, modified or 
repaired at the field site. Its exceptional toughness and 
resistance to wear and impact lowers maintenance costs 


and lengthens equipment life. Additional savings are pos- 
sible where Lukens’ range of steel plate sizes—including 
the widest and heaviest available anywhere — makes pos- 
sible the use of wider sizes that require fewer welded seams. 

Lukens “T-1”’ steelis the most recent addition to Lukens’ 
complete line of carbon, alloy and clad steels. Its unusual 
aga of properties suit it especially to application 

1 pressure vessels, bridges, shipbuilding, construction 
adn and general industrial equipment. On problems 
of design, selection, application and fabricating tech- 
niques, Lukens offers full technical assistance. If you 
would like further information on Lukens “T-1” steel, 
write for Bulletin 765 on its properties, characteristics and 
applications. Address: Manager, Marketing Service, 775 
Lukens Building, Lukens Steel Company, Coatesville, Pa 


“T-I” STEEL 


THE NEWEST 


IN A COMPLETE LINE OF ALLOY STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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When a name is your guarantee 
of both quality and service 


Always. When you specify Hannifin as your air and 
hydraulic cylinder source. 


Let’s talk quality. Hannifin manufactures five different 
lines of cylinders. All are made of the finest materials... 
to the most exacting standards for concentricity and sur- 
face finishes...and to proper tolerances for easy, accurate 
mounting. There are bore sizes and mounting styles to 
suit ey ery requirement and types of construction to meet 
every preference. 


What kind of service do you need? Hannifin will ship any 
normal quantity of standard cylinders within 48 hours— 
in any stroke to 60 inches! Special rod ends, special pack- 
ings and certain special mountings take only a little longer. 


Another service. To help you choose, there’s an experi- 
enced Hannifin field engineer as near as your telephone. 
And, when your requirements are really urgent, you can 
call Hannifin Cylinder Sales at Des Plaines. Your order 
can be in the shop the same day. 


HAN NIFIN 


MAIL THIS COUPON FOR PROMPT ACTION 


— CHE 
i 


nan LL 


[] Have Field Engineer call at once 


me 
- 


[] Have Field Engineer stop by soon 


B 
J^ 





[] For the present, just send complete cata- 
log information on Hannifin cylinders 
including prices 


March, 1956 


Product Engineering 


Hannifin Corporation, 525 S. Wolf Rd., Des Plaines, III. 


Name 
Company 
Address 





New Parts and Materials continued 


immature service. Available field volt 
age and armature current is throttled 
by voltages taken from the motor 
field and armature. These voltages are 
fed to the thyratron grid of the 
separate rectifier units 

wre Tee When motor drive is slow, increased 
rim with 9* field voltage is supplied through the 


iece LIEU 
gc nt rubber 
w 


thvratron’s increased conductivity, to 
adjust speed to preset value. At the 
same time, the other thyratrons permit 
increased current in the armature. 
Che simultaneous result is maintained 
speed at high torque, according to 
settings. Federal Pacific Electric Co., 
50 Paris St., Newark 1, N. J. 
For more information— 
Circle 61, inside back cover 


WRITE US$ 
FOR 
RECOMMEN- 


4 | Pneumatic Noise Attenuator 
DATIONS gi G , P 


s muffler, when connected to the 
exhaust port of air-operated equip 
ment, is reported to eliminate 99.9 
per cent of objectionable exhaust 
noise. The device is available in eight 
pipe sizes ranging from $ to 2 in. 
Allied Witan Co., P. O. Box 2770, 
Cleveland 11, Ohio. 

For more information— 


lement 
SAE IMP i ersible Circle 62, inside back cover 
LE 


Double-Solenoid, 
Four-Way Valve 

\ pilot-operated valve requires mo- 
mentary electrical contact for op- 
eration and is capable of controlling 
up to 600 cvcles per minute. The 
valve is built to JIC standards. With 
pilot solenoids and valve fully en 


ELECTRIC WHEEL COMPANY closed, the unit is both moisture and 


A dustproof. Solenoid coils, COV ered with 
2805 SPRUCE -* QUINCY, ILLINOIS 
molded epoxy resin, are unaffected by 
oil or moisture. 

These new valves are available in 


(Continued on page 282) 
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HEAVY WALLED SEAMLESS STEEL TUBING 


New Hydraulic Cylinder Designed for High Pressure 
Heavy Load Applications 


A new hydraulic cylinder conservatively rated at 
2000 PSI has been developed by the Ortman-Miller 
Machine Company. This cylinder meets JIC stand- 
ards and is designed to provide maximum perform- 
ance with minimum maintenance to meet the de- 
mands of modern industry. 

To insure a combination of performance and de- 
pendability Ortman-Miller specifications include: 
heavy walled seamless steel tubing micro-honed for 
minimum friction; rolled steel heads recessed to con- 
fine the tube, prevent breathing and provide addi- 
tional protection against leakage under the most 
severe usage;piston rods hard chrome plated, turned 
ground and polished from stress relieved high tensile 
steel; multiple lip self-compensating rod gland pack- 
ing providing excellent pressure sensitivity with long 
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life. This packing is contained in a removable cart- 
ridge which facilitates replacement without disas- 
sembling the cylinder. 

Available in bore sizes from 1 'A to 8-inch inclusive. 
Complete engineering drawing of cylinder, mounts, 
mounting brackets and a capacity 
chart are included in the new O-M 
Bulletin 105. This is free on re- 
quest. Write for your copy today. 


=> 


15 143rd Street, Hammond, Indiana 

Please send FREE bulletin 105 
Name Position 
Compony 
Address 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Tall 


TAYLOR 


"PIS RE CÓ. 


Plants in Norristown, Pa. and La Verne, Calif 


PHENOL — MELAMINE —SILICONE —EPOX Y LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


Terminal strips for high-precision electronic 
instruments benefit from the excellent insulating 


properties of Taylor XXXP-301 hot-punch laminate. 


Coil forms tor this solenoid have to operate at 
high temperatures on ideal application for 


Taylor glass melamine laminate. 


Fuel line clamp for a fighter airplane's "pipe- 
line" system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity. 


i FAA 
peu hs: A 
CE T, / 
| iA WR i of 
A 4 x ~ A a 
l e ausa 


Base plate for high-voltage TV component, 
punched from Taylor canvas melamine laminate, 


has high dielectric strength and arc resistance 


TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
often be simplified schedules 
safeguarded inventory head 
aches cured and overall costs 
reduced by having Taylor fabri 
cate finished parts of vulcanized 
fibre and laminates to your 
specifications. Efficient, modern 
facilities are ready to serve you 
Write to Taylor about your spe 
cific requirements. 


Low-flow under physical load is an important characteristic of the Taylor Grade 


353 washer used in this selenium rectifier. The Taylor Grade XX-10 tube 


provides dependable, long-lasting insulation for the current-carrying plates. 


Electrical and physical stability 
recommend Taylor laminates 


Dozens of different grades of 
Taylor laminates offer the de- 
signer and the production man a 
variety of combinations of elec- 
trical and physical properties for 
a wide range of product applica- 
tions. 


' ad very important . . . but often 
overlooked . . 
which these 


is the degree to 
Taylor laminates 
maintain their original character- 
istics, over long periods of time 
and under severe operating con- 
ditions. You can have perform- 
ance to fit your requirements... 
performance with stability 
when you use Taylor laminates. 


Included in this broad selection of 


materials are paper, fabric and 
glass bases . . . phenol, melamine, 


silicone and epoxy resins. Within 


the complete line there is the com- 
bination you need, to improve the 
performance of your present prod- 
uct or to help move a new product 
into practical and economical pro- 
duction. 


They are available in several 
forms, too, which make for greater 
fabrication efficiency sheets 
19" by 49", and tubes and rods in 
a wide range of sizes. 


Whenever you are looking for a 
laminate... and particularly when 
the specifications include stability 

it will pay you to check with 
Taylor first. To help you in your 
selection, Taylor offers the serv- 
ices of its engineering staff as well 
as the facilities of its fabricating 
division. Call on Taylor for a con- 
sultation on your specific require- 
ments. 





What's 


iNew! in 


od 


VIKER: HYDRAULICS 


SERIES T8 PIPELESS POWER PACKAGE consists 
basically of electric motor, hydraulic pump, control 
and Available in 3 
pump sizes and 3 electric motor sizes. 


178706, 7 & 8. 


circuit circuits, 3 


Inst. Dwgs. 


reservoir. 


DG4S4 
operated. 
182412, 1⁄4” 


TRAVERSE AND FEED CYCLE CONTROL PANEL 
Improved design. Provides ony cycle 
sequence of rapid advance, adjustable 

feed, dwell rapid 

Maintains smooth 

feed rate leither 

of fluctuations in cutting tool 
or hydraulic 


and return motions. 


H1: 


VICKERS 
EXHIBIT at the 
TOOL SHOW 
BOOTH 1411 


and constant preset 


one or two) regardless 
resistance 


pressure 


4CG-03 Pilot Oper- 
ated Check Valve, 
gasket mounted. Inst. 
Dwg. 135468. 


Relief Valve 
nounted with straigh 
thread 

Inst. Dwg 


VICKERS 


DIVISION OF SPERRY RAND CORPORATION 
1454 OAKMAN BLVD. . DETROIT 32, 


ENGINEERS AND BUILDERS OF 


INCORPORATED 


MICH. 


Illustrated here are new and recently improved 
units added to Vickers most complete line of 
oil hydraulic equipment. Look to Vickers as a 
single responsible source for integrated hy- 
draulic systems. For characteristics of any of 
these components, please write for Installation 
Drawings by number. 


V-LINE PISTON PUMPS AND 
MOTORS for 5000 psi. Unique 
design minimizes relative move- 
ment between rotating parts, 
provides increased bearing sur- 
faces and reduces complexity of 
parts. Result is improved effi- 
ciency, longer life, and reduced 
maintenance. Supplied with 
straight thread connections. 
Bulletin 55-72. 


Constant Displacement 
Fluid Motor. Inst. Dwg 
179059. Available also 
is a Constant Displace 
ment Piston Pump. Inst 


Displacement 
ervo Control 
3061. Also 


Variable 
Pump With 
Inst. Dwg 
available with 

pensator trol. | 


Dwg 


SOLENOID OPERATED 2- AND 
4-WAY VALVES with many improved 
features. (1) Integral junction box 
(2) covers that retain the solenoids 
and (3) manual operation for testing 
EE Compact and versatile. Gasket mount- 
DG5S4 % solenoid h a ME s a 
ontrolled pilot oper ing simplifies installation and overhaul 
ated. Inst. Dwg. 182413 «+. also minimizes piping. 


Vs" solenoid 
Inst. Dwg. 


available 


CG-03 Relief Valve (gasket 
mounted). Subplates available 
with pipe or straight thread 
connections. Inst. Dwg. 175630 
CS-03 available with straight 
thread connections. Dwg. 


175629. 


Inst. 


OIL COOLERS 
Vickers Oil Coolers are 
characterized by their 
very high rate of heat 
transfer per of 
space occupied. Bulle- 


tin 55-69. 


unit 


For further information on any unit shown, ask 
for Installation Drawing by number indicated. 


Application Engineering Offices: + ATLANTA » CHICAGO 
CINCINNATI + CUVRAND + DETROIT * HOUSTON «+ LOS ANGELES 
AREA « (El Segundo) « MINNEAPOLIS + NEW YORK AREA (Summit, N.J.) 

PHILADELPHIA AREA Media) + PITTSBURGH AREA (Mt. Lebanon) 
PORTLAND, ORE. + ROCHESTER + ROCKFORD + SAN FRANCISCO AREA 
(Berkeley) - SEATTLE « ST.LOUIS + TULSA « WASHINGTON « WORCESTER 


IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 


OIL HYDRAULIC EQUIPMENT SINCE 1921 





hon FAIRFIELD 


tp i 


gain 
these henetits 


MASS PRODUCTION ECONOMY — Large or 
small, you get the benefits of high production 
rates and big volume output at Fairfield —where 
fine gears are produced to meet your specifica 


tions EFFICIENTLY, ECONOMICALLY ! 


QUALITY PLUS —There is no finer recommen- 
dation for the quality of the product you sell 
than to be able to say it is “EQUIPPED WITH 
FAIRFIELD GEARS!” 


DEPENDABLE SOURCE OF SUPPLY — Supplier 
of precision-made, automotive type gears for 
more than thirty-five years to leading builders 
of construction, agricultural, industrial, marine, 
and automotive equipment. 


COMPLETE PRODUCTION FACILITIES— 
Unexcelled facilities in an ultramodern plant 
for producing Spur, Herringbone, Spiral Bevel, 
Straight Bevel, Hypoid, Zerol, Worms and 
Worm Gears, Splined Shafts, and Differentials 
to your specifications. 


ENGINEERING SERVICE—Pairfield engineers are 
qualified to make expert recommendations on your 
gear production requirements. Send for interesting, 
illustrated bulletin doviine Fairfield's facilities. 


FAIRFIELD 


MANUFACTURING CO. 


S. Concord Rd. 


Lafayette, 
Indiana 


| 


New Parts and Materials continued 


t, 8, 4, 2 and 1 in. pipe sizes, with 
foot or sub-base type mounting. Pres 
sure ranges are: 35 to 
35 to 125 psi hydraulic oil, for both 


single and dou} le solenoid valves with 


internal pilot supply; 0 to 
hydraulic oil for both 
double solenoid valves with external 
M supply; 50 to 125 water for sin- 
gle and double solenoid valves with 
internal pilot supply; within 1 in. Hg 
ibsolute vacuum for single and double 
solenoid valves with external pilot sup 


ply. Pilot solenoid coils for operation 
on either ac or dc and anv voltage can 


200 psi air and 


250 air and 


single and 


Maximum inrush CUT 
10 w. Valvair 
Akron 11, 


be furnished. 

rent is approximately 

Corp., 454 Morgan Ave., 
Ohio. 

For more information— 

Circle 63, inside back cover 


Fhp Slip Ring Motors 


I'he variable speed and step-by-step 
starting features of slip ring motors 
ire now available as standard units in 
ratings of 4, 4, 4 and 3 hp, No. 66 
frame size. ‘These motors have been 
used on printing presses, conveyors, 
ventilating equipment, cranes and 
hoists and other machines that require 
operator-regulated running speeds. 

Available are speed selections from 
50 to 100 per cent of full load speeds 
in the following ratings: 1800 rpm 

(Continued on page 286) 
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itis Practically 


WATER-WHITE 

/ a NEW 

chemically resistant 
waking finish- 


DURACHEM: 


For all types of metal products from heavy hardware to fine jewelry 


Here is a new baking type synthetic finish for metal parts that combines unusual clarity with a 
high degree of chemical resistance. 


4 
Product of Maas & Waldstein Co. research, DURACHEM is almost water-white in color—and retains its'' © 
clarity even after prolonged exposure to heat and sunlight. It also protects metal parts against 
the effects of salt spray and perspiration. 


Typical applications include builders’ hardware, vanity and cosmetic cases, lipstick shells and pen caps 


Where decorative color effects are desired on metal, DURACHEM can be supplied in a range of 
colors with the same chemical stability as the clear finish. 


OUR 80th YEAR Samples and technical literature are available on request. Or an M & W 


PIONEERS R IN PROTECTION technical consultant will discuss your requirements privately with you. 
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@ Up to 30 pounds, force. Push or pol 
e Full one inch si availble 
© Deco shock-mounted for long life. 


Your 
choice 


of 
mounts 


INDUSTRIAL SOLENOIDS 


Decco’s Series 50 offers more -,ower—longer stroke with the same 


dependable quality and performance that has made Decco the top 


name in industrial solenoids. 


There is a Decco solenoid for every requirement. Built to give 


better service for a longer time. Solenoids engineered and modified Direct 


current 


to your requirements. Let us discuss your problems. siint 


For complete information write — 


SSS 


ek ceed ia 


March, 195¢ 





ARE SMALL ASSEMBLIES 
A BIG PRODUCTION PROBLEM"? 
Elgin can put your miniaturized assemblies 
into low-cost, volume production 
A first visit to Elgin’s assembly lines for miniaturized components is an 


amazing experience. You see the most modern equipmen 


methods applied to parts that are often nearly microscopic. You see 






skilled technicians deposit a day’s production in a pil 


All of Elgin’s experience, personnel and facilities are at y service in 
producing your miniaturized devices on a 
mass-assembly basis. Our engineer designers, too, 
are eager to work with you in solving space 
compression problems. Get the complete story 
on Elgin’s miniaturizing—from design 
to production line. Write or call today. 


Free Booklet Gives Facts 
Write today for "Practical Miniaturization" 


Booklet tells how Elgin makes miniaturization practical 


N ym a 


QE. 


((@))/] ELGIN nationar watch company 


l ORDNANCE DIVISION * ELGIN, ILLINOIS 


New Parts and Materials continued 


a) (full load speed), 4, 4, 4,48, 1 and 14 
THE (SHAPE OF THINCS IN MPR hp; 1200 rpm (full load speed), 4, 1, 


un 4, 3 and 1 hp. Reuland Electric Co., 


Alhambra, Calif. 


MOLDED BOOT MINUS STOCKINGS d grantee gre s 
CUTS COST FOR LIFT TRUCK MANUFACTURER 


Shaft Collars 


A line of shaft collars available in 
44 bore sizes from *& to 3 in. in xs in. 
increments are equipped with socket 


APPLICATION "7 dun ai set-screws. _ Olmar — Troducts 
ive boot for hydraulic lift and tilt mec Co., 863 E. 140 St, Cleveland 10, 
Protective bo 


Ohio. 
d lift truck. 


For more information— 


e e 
soline power 
ga Circle 65, inside back cover 


molded boot with 
od sunlight resist- 


e go ases an 


Thyratrons for 
Any Type of Load 


ACUSHNET PROCESS C These 6.4 amp industrial thyra- 

NEW BEDFORD, MASSACHUSETTS trons are unaffected by ambient tem- 

sse Precision Molded RUBBER, SILICONES -"APCOTITE” BONDING perature changes and may be oper- 
ated in any position. They are avail- 
(Continued on page 290) 


Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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Webster 


12vDC 


Motor Pump Combination 
FOR MOBILE APPLICATIONS 


for All Battery-operated Vehicles, 
Lift Trucks, Snow Plows, Tail Gate Lifts, 
Graders 


e Here’s WEBSTER’S brand new motor-pump combina- 
tion for all 12 volt battery-operated applications. It is 
furnished in a range of capacities up to 2% gpm at 
1000 Psr, with permissible pressures up to 3000 Psr. 
This new unit carries a very reasonable price tag. And 
it incorporates the quality construction features and 
advanced engineering you've learned to expect from 
WEBSTER. For example: 
Compact, Easy Mounting * The entire combination meas- 
ures only 12%” in length. The clean, compact design 
includes a 4-bolt foot mounting integral with the motor 
for ease of installation in crowded locations. 
Direct Coupled~ Direct coupling eliminates alignment 
problems between pump and motor, does away with 
any need for external flexible couplings. The hydraulic 
power source can be readily installed near the power 
requirements, substantially shortening the length of 
hydraulic circuits—thus minimizing danger of leaks 
and reducing maintenance. 


OIL HYDRAULICS DIVISION 


WEBSTER 


RACINE 


Adaptable: Pumps with greater or smaller capacities 
can be substituted without changing the mounting. 
Parts are standardized and interchangeable for greatest 
flexibility. Built-in relief valves and check valves can 
be provided if desired. 

Nylon Valves— a Webster Exclusive * Nylon check and 
relief valves, exclusive with wEBSTER, for leakproof 
operation and longer life. Nylon plungers provide tight 
seal even if minute particles of foreign matter are caught 
between plunger and seat. 

Special Motor Construction : Specially constructed heavy 
duty pc series motor gives high starting torque —can be 
supplied with stationary or removable brushes. 


Write Today 
FOR COMPLETE INFORMATION 


Please send us performance data on new 
12v DC Motor Pump Combination 


[] Please send catalog on complete WEBSTER line 





Title 





Company 





| 
| 
| Name 
| 


Street 


ELECTRIC-^—.— Jl . 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 30 GPM CAPACITY 
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-LOCK TEENUTS. 


PATENT APPLIED FOR 


@ self-locking 


€ vibration-proof 

@ one-piece construction 
€ proven effectiveness 
€ highly adaptable 


@ re-usable 


The upper portion of this precision-made Teenut incorporates 
a V-type notch with the circumference of the barrel compressed 
inwardly toward the axis to form a permanent set. This makes it a 
re-usable, prevailing -torque-type, self-locking nut. 
It is a one-piece, self-contained unit in which the self-locking device 
is an integral part of the design. No non-metallic materials or stamped -- 
parts are used so that the V-lock Teenut is not affected by heat or oils lh 
D 


and has high tensile strength. 


sutina MS > 
As the V-lock Teenut does not rely on base load to obtain its friction / ^x IN 


grip, it may also be used as a stop nut. (Indentations in base flange - 
are welding bosses). 


UNLIMITED VARIETY 
V-lock Teenuts can be engineered in var- 
ious shapes and sizes to suit customer's 
GRIPPING AREA specifications. Can be manufactured in vol- 
ume... in brass, bronze, stainless steel, alu- 
minum, etc. ... with unified screw threads, 
class 2B, in both coarse and fine thread 
series. Finishes: zinc, cadmium, chrome, 
NORMAL CLEARANCE parkerized, etc. to customer's specifications. 


Bolt spins freely into nut until it reaches grip- 

ping area. Then, spring action creates strong, 
metal-to-metal wedging force, locking threads of bolt and 
nut together to make ossembly virtually vibration-proof. 
Bolt may be removed and replaced many times without 
loss of effectiveness in nut. 


The V-lock Teenut is but one of thousands of special purpose fasteners designed 
and manufactured by United-Carr to help speed assembly, cut costs and improve 
product performance. For further information on the V-lock Teenut or for help 


with any other fastening problem, consult your nearest United-Carr field repre- 
sentative or write us for his name and address. 


UNITED-CARR FASTENER CORPORATION 


31 Ames Street Cambridge 42, Mass. 
MAKERS OF FASTENERS 
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ex 


Lb 
SSS 


GSDEHTTE 


Write for FREE copy of "Circuit Rider" 
booklet. It explains the above circuit 
plus many others. 


''SINGLE SOURCE’ 
EQUIPMENT 


YOUR DEPENDABLE 
FOR AIR OR HYDRAULIC 


MEMBER: Natl. Mach. Tool Builders’ 
Assn., Natl. Fluid Power Assn. 


OJON 


Properly Equipped By Logan 


S 


Properly Designed bg 
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AN 


from the 
simplest to the 
most complex 


specify... 
| 


| 


HYDRAULIC CONTROL VALVE 


ROTOCAST HYDRAULIC SYLINDER 


PRESSURE RELIEF VALVE 


ay 
HYDRAULIC POWER UNIT 


s 


Yes, from the simpfest to the most complex circuit and for 


dependable well-designed equipment . . . it's Logan. Your 
"Single-Sourgé" supplier of air and hydraulic equipment. 
Eliminate fhultiple-source buying. With Logan you get... 
ONE-SOURCE manufacturing . . . ONE-MANUFACTURER 
responsibility . . . ONE-ORDER purchasing. 


LOGANSPORT MACHINE CO., INC. 
S12 CENTER AVENUE, LOGANSPORT, INDIANA 
Please Send Copy of Catalog: 
Cj 100-1 Air Cylinders [DJ 100-5-1 Ultramation 
Cylinders 


[] 100-2 Mill-T Air 
Cyli s O 51 Presses 


CJ 100-3 Air-Draulic O Facts of Life 
Cylinders 


C 100-4 Air Valves n aea 
Cj 190-5 L C] 200-1 Hyd. Power 
Cylinders Units 

TO: 

Doe SBeLOE ons -VRANDASSESTTMCUNC S “MMMM 
COMPANY 

ADDRESS 


[J] 200-2 Rofocast Hyd. 
inders 
[3 200-3 750 Series 
Hyd. Cyls, 
200-4 Hyd. Vaives 


Circuit Rider 





the only 
Universal Joint 
with the 


The day-in, day-out 

excellence, the qual- 

ity which is standard 

in every Curtis 

Universal Joint, has 

made the Curtis Joint the quality stand- 
ard of the industry. 

Each Curtis Universal Joint compo- 
nent is made from specially selected 
steel, individually heat-treated for a 
specific purpose. This accounts for the 
long life and dependable performance 
of Curtis Universal Joints. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 


© Fewer parts, simpler construction 
© Complete equipment for government tests 


Our catalog torque and load ratings are sub- 
stantiated by constant tests. You can depend 
on them 


Not sold through distributors. Write direct 
for free engineering data and price list. 


€ GURTIS 
UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 


As near to you as your telephone 
A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 


New Parts and Materials continued 
able with three types of basing: lug- 
type base; socketless bracket mount- 
ing having flexible leads with lugs; 
standard four-pin industrial socket 
base. Electrons, Inc., 127 Sussex 
Ave., Newark, N. J. 
For more information— 
Circle 66, inside back cover 


Magnetic Counter 
That Can Be Locked 


Equipped with a tumbler lock, one 
turn of key resets all six figures to zero. 
[he counter is designed for panel 
mounting where remote indication is 
required. Dimensions are 5.11 x 2.10 
x 1.68 in. deep, with capacity of 1000 
counts per minute. Power consump 
tion, 8 w. UL-approved, the counter 
is available in 110 and 220v, ac and 
dc. Veeder-Root Inc. Hartford 2, 


Conn. 
For more information— 
Circle 67, inside back cover 


Five-Speed Gear Reducer 
Speeds can be changed quickly 


and easily (while the unit is run 
ning) by turning a dial. The unit has 
the following gear reductions: 24, 5, 
10, 25 and 50:1. To eliminate the 
cost of a clutch and dismounting the 
unit for special setup, there is a neu 
tral station. 


Housing is cast aluminum, shafts 
(Continued on page 294) 








Sturdy 

handles f: 

cialty 

to your specifications 
thermoplastics, they can be 
an unlimited color and tex 


Je) 


Send us your print 


for quotation! 


COMPANY, INC. 


36-36 36th Street 
Long Island City 6, N. Y. 


Precision Extruders of Thermoplastics 
Write for Free Copy of Extruded Plastics 
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more motor 


than ever before... 


MOITE Horsepower 


Type H is most com- 

pact. The same horse- 

power is provided in a 

“smaller package.” An 

actual saving in space SAVING 
of 46% for the 2 h.p. 467 space 
size. 


MOTE ruccep 


The cast-iron frame 
defies distortion. The 
smooth cast-iron sur- 
face is highly corro- 
sion-resistant. The 
heavy solid feet on the 
Type H are a substan- 
tial part of the frame. 


MOTE protection 


Ventrifoil directs air, 
deflects water. Each 
end of the motor has a 
specially formed de- 
flector which directs 
air around bearing 
housings and into fans 
on the rotor 


THE REVOLUTIONARY TYPE ĦH ON dd 


U.S. multiple protec- 
tion increases insula- 
tion life. ASBESTOS— 
for protection against 
heat. SILICONE—for 
moisture resistance. 
MYLAR —for greater 
physical strength. 


New-fashioned power is the result of more and more 


exclusive and valuable features present only in this new motor. They I Ic CONVENIENT 


include asbestos insulation to resist heat and moisture; Lubriflush bearing The specious condelt 
ui 


construction for longest life; Ventrifoil baffles to direct air and deflect box is a heavy-duty 


i i , ; i cast-iron, diagonall 
water; solid cast-iron frame and normalized castings, all directed to the split type, attrectively 


objectives of longer motor life and more efficient power. contoured and very 


easy of access 
A profusely illustrated multicolor bulletin fully describing construction 


features of the Type H motor is available. Write for your copy today. 
oan —— 


U. $. ELECTRICAL MOTORS Inc. PEN-3 | 


2 P.0. Bex 2058, Los Angeles 54, Cailf.. or Milford, Conn. | 
/4 Send Type H Bulletin No. F-1856 


2. MOTORS 


MAIL COUPON NOW b 


i s a n —— 
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nia Salt Manufactur 


against calcium hypochlorite attack 


TITANIUM boosts service life over 1500% 


These filter press parts demonstrate the remarkable 


service life titanium can bring to chemical processing 
equipment. 

Both parts are shown after use in the same application 

pressing solid cakes from slurries of calcium hypochlo- 
rite. But there the similarity ends. Badly pitted, the part 
on the left made from one of the best corrosion-resisting 
metals lasted two weeks. The gleaming REM-CRU tita 
nium part on the right is still going strong after seven 
months — without a trace of pitting or other corrosion. 


Replacement savings vs. cost 


No wonder titanium is justified in so many applications! 
The extra service life made possible by its corrosion 
resistance alone often makes titanium the most economi 
cal selection. Furthermore, as titanium’s downward price 


trend continues, the “pay-out” time for titanium parts 
becomes progressively shorter 


Other titanium properties 
While titanium’s corrosion resistance is often its most 
important characteristic, don’t overlook its other excel- 
lent properties. Titanium is unusually resistant to ero- 
sion by high-velocity fluids... is entirely free from 
stress-corrosion cracking . . . withstands abrasion, shock 
and fatigue... has a uniquely high strength-weight ratio 
that means substantial reduction in weight and cost of 
material needed for a given use. 

When the going’s tough for ordinary metals—try 
REM-CRU titanium. For specific recommendations, 
call or write REM-CRU today. 


To keep abreast of the latest developments on this 

vital metal, write to Dept. P-3 for the Rem-Cru Review — 
a free periodical presenting the latest technical 

data on titanium alloys, 


TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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NEW C LARE MERCURY-WETTED 


CONTACT RE LAYS TO HANDLE 


A MULTIPLE CIRCUITS 


2 FORM C 


TYPICAL BASE CONNECTION DIAGRAMS 
These relays contain 2, 3, or 4 mag- 
netic switches. Each switch is her- 
metically sealed in a high pres- 
sure hydrogen atmosphere in a glass 
capsule. Platinum contact surfaces 


are continuously wetted with mercury 


by capillary connection to mer- 
* cury reservoir. 
4 FORMC 


Photo and dimen- x x 

sional drawing of - In applications requiring more than 1 Form C contact, 
steel can in which a multicontact relay may be used instead of 2, 3 or 4 of 
4 Form C switches the standard type HG Mercury-Wetted Contact Relays 
are enclosed with p^ described in Sales Engineering Bulletin No. 120, thereby 


coil. Plug-in i 
header shown saving chassis space, first cost, and operating power. 





ELECTRICAL FEATURES 


LONG LIFE: Conservative life expectancy of over a 
billion operations when operated within ratings. 


HIGH-SPEED: Give consistent performance at speeds 
up to 60 operations per second. 


L—$£ HIGH CURRENT—and v e-he 
| —and voltage-handling capacity, up 
2 OR 3 FORM C to 5 amperes, up to 500 volts; (250 volt-amperes, max.) 
Photo and dimen- Qus 
sional drawing of UNIFORMITY: Operating time varies by only about 0.1 
steel can for either millisecond under constant drive conditions. 


20r3 FormC | | NO CONTACT BOUNCE 
switches. Octal | — 


base plug shown 


ations oa MECHANICAL FEATURES 


An 11 pin base is Small chassis space e High sensitivity 
standard for 3 required 


Form C. Solder | e Maintenance-free 
terminals also Convenient plug-in 
quaiteble mounting | e No contact wear 


e Environment-free e Adjustment cannot 


Tamperproof change 


FOR COMPLETE INFORMATION 
on CLARE Mercury-Wetted Contact Relays for single or FIRST [5 
multiple circuits contact your nearest CLARE representative in the 


or address: C. P. Clare & Co., 3101 Pratt Bivd., 


Chicago. 45, Illinois. industrial 
field 
Send for CLARE Sales Engineering Bulletin No. 120 





Something NEW has been added to Winsmith speed 
reducers...it's the new "C" Series with five new features that make 

every reducer in the line your best dollar for dollar buy. Both input and 
output shafts are larger and stronger, larger tapered roller bearings are 

used throughout, contoured fins at base give secure, vibrationless 
mounting and housings are designed for greater heat radiating won 

Net result? Greater performance, greater stamina, greater dependability. 

The "C" Series is comprised of 108 models in 
both single and double reduction units—there 
is a unit to meet every speed reducer need— 
with greater value for your horsepower dollar. 


GET THE FACTS: 


on the complete "C" Series... write 
for Winsmith's new catalog. Contains 
complete engineering selection information 
for each solis er described. 


WINSMITH, INC. 111 Eaton Street, Springville, (Erie County), N. Y. 
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New Parts and Materials continued 


and precision gears are Type 416 
stainless. Input and output shafts are 
both mounted in ball bearings. Di- 
mensions are 3 x 3% in. Haxton Gear 
Co., 7-11 Main St., E. Rockaway, 
N. Y. 
For more information— 

Circle 68, inside back cover 


Miniature Indicator 


X rotating disc dial allows maximum 
display area of colored flags in quad 
rant-type mask openings of 90 deg or 
less, having a face diameter of 3 in. 
Fhe indicator meets vibration require- 
ments of MIL-E-5272A Procedure I. 
It is available in all sensitivities normal 
to moving coil d-c instruments. Mar- 
ion Electrical Instrument Co., Gren- 
ier Field, Manchester, N. H. 

For more information— 
Circle 69, inside back cover 


Automatic Transmission 


Clutch 


An automatic transmission clutch 
for garden tractors, mowers, scooters, 
concrete mixers, concrete trowlers, 
conveyors, grain elevators, augers op 
erates from the throttle only. It auto- 
matically puts the engine into low or 

(Continued on page 298) 
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ADHESION AND DUCTILITY TESTS 
HELP MAINTAIN ACP PROCESS STANDARDS 


ACP Laboratory Technicians make regular tests of 


production-run panels to help you maintain quality 


Functioning as a quality control organization for the 
ACP process in your plant is an important part of 
ACP’s service to you. Our laboratories test production- 
run panels processed in your plant, report the results 
to you, and, when necessary, suggest changes in the 
process to improve product quality. 


When you install an ACP metal treating process you 
buy much more than the chemicals needed—you buy 
the services of an organization that doesn’t stop with 
the delivery of a chemical, but puts it to work and keeps 
it working effectively. We have been doing just this for typical of the equipment in the ACP 
over 40 years. Quality Control Laboratory is this Bell 


; > afi 4 y ; : -— adhesion tester for determining the ad 
For more information about ACP and its processes for haahi ai Ges echoed Dni en he OG? 


treating metals, ask for Bulletin 1171B. processed base. 





Laboratory technician checks a panel on an Olsen Cup Ductility Tester. 


^. AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


DETROIT, MICHIGAN NILES, CALIFORNIA WINDSOR, ONTARIO PROCESSES 
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Sola-Flex — bellows 


— BIG OR LITTLE, round or square, convoluted or 
NSONNVZIZZL T U-span—no matter what kind of expansion joints S O LA R 
sidus T resek you need, Solar can build them. Sola-Flex joints are 

durable, economical, and are based on advanced engineering AIRCRAFT COMPANY 
designs using a wide variety of metals. High or low pressure 
piping problems are easily solved with Sola-Flex bellows. SAN DIEGO DES MOINES 

Ask for our latest catalog. Write Dept. B-130, Solar Aircraft 

Company, San Diego 12, Calif. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS * GAS TURBINES + BELLOWS © CONTROLS © HIGH TEMPERATURE COATINGS » AIRCRAFT COMPONENTS 
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How you can design... 


ALEMITE OIL-MIST 


AUTOMATIC LUBRICATION 


into the machines you are building 
«.. fo protect any moving surface! 


Alemite Oil-Mist lubrication can be easily designed into any 
new or installed machine. This completely automatic, foolproof 
system eliminates human error —multiplies bearing life— 
reduces product spoilage— boosts machine output. So economical, 
it cuts oil consumption up to 90%! Operates on compressed 

air, starts and stops when machine switch is turned on and 

off. Airborne lubricant is conveyed through tubing to bearings. 
Right now Alemite Oil-Mist is handling tough lubrication 

jobs on countless modern, high-speed machines. 


3 TYPES OF FITTINGS APPLY LUBRICANT IN FORM REQUIRED! 


— 
Si 


CONDENSING 


plain * x 
bearings 


UK. Spray fitting is recommended for 
open or enclosed gears and chains 
Allow for concentrated spray of oil 


| 
! 
T where needed 
n 2 nns 
Y Condensing fitting applies oil 


in liquid form to plain bearings, 
sl.des, ways, vees, cams 


open gears- 
chajn and 
sprockets 
\ i 


3 


efficient lubricotion to any 
anti-friction bearing — roller, 
ball, needle. 


eeeeeeeneteeee 


een eoeceaee @22808 8 9 


hit 6 
T 4 and rollers 
3.) Mist fitting brings the most 

é ; 


2 


bearing 
enclosed 
gear cases 


Lubricator specifications + Air regulator Alemite Oil-Mist offers these lubrication advantages: 


(A) reduces from pressures up to 200 psi. 

Normal air consumption, .7 to 1.2 cfm. 

* Operating pressure, 5 to 20 psi. * Range of 

oil handled, to 1,000 sec. (S.U.V.) @ 100°F. 

* Oil reservoir (B) capacity 12 oz. (one 

week's average supply) * Baffle-type water separator (C) 
is automatic—self-dumping * Solenoid control (D) 

starts system as machine starts. $ FREE... write today! 
Complete range of models and multiple unit models — 
Capacities 12 oz. to one gallon to fit any application! 


Automatic lubrication * Continuous lubrication * Saves man-power 
Eliminates guesswork * Greater safety * Stops oil drippage 
Cuts oil consumption up to 9096 * Extends bearing life 
Reduces number of lubricants needed 
Eliminates down-time 


Use coupon below for your free copy of the 
Oil-Mist catalog and data book! 
A PRODUCT OF 


Alemite, Dept. T-36, 1850 Diversey Parkway, Chicago 14, Illinois 
ALEMITE DII-MIS I Name —— — pines 
T Company......... A " 
LUBRICATION Aste... 


City........ 
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| | New Parts and Materials continued 


high or idle, allowing power pickup, 
full speed, slowdown or release. This 
is accomplished by centrifugal force 
governors. 

The new clutch can be used on en- 
gines rated up to 5 hp. It can be in- 
stalled on 4, 3, % and 1 in. shafts. 
V-Plex Clutch, Hagerstown, Ind. 

For more information— 
Circle 70, inside back cover 


| 


VIKING , GOOD 


Positive displacement pumps with 
smooth, even discharge like you 
will get with all Viking pumps... 
plus ample size piping with least 
number of bends and elbows .. . 
means good pumping at lowest 
cost, on either thick or thin liquids. 


If you are looking for these results, 
specify Viking. To start, send today 
for Bulletin 56SX. id r7 
: Transmission With 
& MINIMUM | 360Hp Capacity at 1800 Rpm 
VIKING PUMP CO. HL HO HET HER P 
CEDAR FALLS, IOWA, U.S.A. BI TM j 
In Canada it's "ROTO-KING” Pumps neutral has a maximum reduction of 


SEE OUR CATALOG IN SWEETS ee oe Hil | 7.75:1. Torque rating is 12,600 in.-lb 


transmission with two speed 
changes (overdrive or reduction) and 


input. Input and output shafts may 
be on the same or opposite sides. 
All gears and shafts are alloy steel, 
heat treated. Weight is approxi 
mately 600 lb. Western Mfg. Co., 
3400 Scotten Ave., Detroit 10, Mich 
For more information— 
Circle 71, inside back cover 


Mr. Desigr Engineer: 


Durakool is the Life of 
Your Automatic Controls 


This steel-clad Durakool mercury tilt switch 

has unique construction features that deliver 

years of trouble-free performance on the 

most difficult assignments you can find. Op- 

erating under sealed-in, pressurized hydrogen ` oe gyk 
WITHOUT gas, it takes 24 hours, fast cycling schodaien Subminiature Rate 
in stride. 7 sizes, | to 65 amperes. Gyroscope 


FALTERING A 
Send for Bulletin 525. 


A series of rate gyroscopes l x 2} 


See telephone directory for local distributor, or write. in. long W eigh 4 oz. Hermetically 


DURAKOOL, INC. sealed, their rate range is from 10 
ELKHART, INDIANA, U.S.A. e 700 WESTON RD., TORONTO, CANADA - 
to 500 deg/sec—natural frequency, 


8 to 75 cps (undamped), depending 


on s 
ALL-STEEL on rate range. Motor excitation is 
| T 4 a A 0 " MERCURY supplied with 400 cps hysteresis syn 
chronous motors for 6, 12, or 26 v, 
Suwitoted- single, two or three-phase operation.) 
(Continued on page 301) 
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parker 


for your next 


BEARING 
PROBLEM 


Have you ever compromised 
design because you had to sacrifice 
bearing capacity? Perhaps it 

was due to high operating 
temperatures, housing materials, 

or need for seals operating under 
extremes of dirt or water Then you 
will be interested in these “idea 
sparkers" from designers who used 
Shafer Self-Aligning Roller Bearings 
on applications where ... 


. operating speeds average 3800 r.p.m. 
and go as high as 5000 r.p.m. 30% of 
the time. High temperatures? Sure! 
Internal bearing temperatures run up to 
240°, but these Shafer Cartridge Units 
have proved that they can deliver the 
performance and are replacing all units 
formerly specified in the design. 


Micro Lock adjustment, compensating 
for high wear rates on one application, 
has added 30% to bearing life formerly 
experienced. This feature alone has 
resulted in an annual saving of many 
thousands of dollars in bearing 
replacement costs. 


. moderate overhung load on 5” shaft 
caused a shaft deflection at load of .0325", 
resulting in severe overload at bearing. 
Inherent self-alignment of the Shafer unit 
now specified, instantly compensates for 
this deflection, providing the required 
service life and performance. 

. size of pillow block housing on unit was 
working a difficult mounting restriction 
on the design. Better distribution of 
metal in the Shafer housing provides the 
most efficient use of metal ... eliminates 


the excess bulk and unnecessary 
weight, solving the problem of mounting. 


TURN THIS PAGE FOR MORE INFORMATION 


CHAI rl BELT COMPANY 


LEADERSHIP . . . through creative engineering 





IDEA SPARKERS (CONTINUED) , 
... an advantage was found by another e 
manufacturer for itself as well as its e 
Self-Aligning Roller Bearings 


customers. Because of the inter- v 
changeability of Shafer components, «° s eas ; 
pub siubins pmmé an cade, „° Offer More Capacity — Positive Sealing — 
less expensive job. Shafer «° Self-Alignment — Housing Strength 

Bearing Division is the only ao 
bearing manufacturer that 


offers this feature. 


for All Applications 


Pillow Blocks: Normal and 


Heavy Duty from X, 

to 7 shaft sizes, 2 and Flange Curtridge Units: Normal 
4 bolt base types. Also and Heavy Duty from % to 
expansion type and 5" shafts. Bore tolerance of 
adapter mounting units mountings plus .002 


minus .000 


p 
AF 
^! Flange Units: Normal and Heavy Duty 


from % to 5 shaft sizes. Also 


available with a flange pilot 


` 


Cartridge Units: Normal 

and Heavy Duty from Take-Up and Frame Units: Normal, 
34" to 7” shafts. Heavy and Extra Heavy Duty from 
Cartridge housing drilled 1-15/16" to 4-7/16". Special reinforce- 


and tapped for lubri- ments for greater capacity. 


cating fitting. Take-Up Units: Normal and Heavy 
Duty from 9*4" to 4" shafts 
Guide slots milled for sufficient 
clearance to operate on hot-rolled 
REX ASA ROLLER CHAINS guide bars. 
precision-built chains for moderate 
to high-speed drives. Exclusive 


pitch control system assures longest "i 3 P T 
T : - et fa as + L| 
pw D 
P e 


possible service 5 q [] [1 
f ^ - " 
E r- PRL d 


REX CHABELCO STEEL CHAINS 
rugged, heavy-duty chains for 
to moderate-speed, heavy-load 
drives Ideal for operation in 
exposed conditions built-in 
clearances permit operation in con- 
ditions of dust and dirt 


REX OFFSET SIDE BAR ROLLER CHAINS combine 
the high-speed service features of ASA 
roller chain with the strength and 
flexibility of Chabelco Chains. 


CHAIN Belt Company 
Dept. DP-1 
Milwaukee 1, Wis. 
O Send me informative literature on Shafer Bearings 
[] Send me informative literature on Rex Drive Chains. 
I would like to have a CHAIN Belt District Sales e 
Engineer call 


CHAI rl BELT COMPANY 


MILWAUKEE I, WISCONSIN 


. 
> 
NAME : 
a 
COMPANY è 
o 
ADDRESS : 
- 
* 
. 
> 
e 
Ka 


CITY ZONE STATE 





New Parts and Materials continued 


Robey Rotor Div., J. B. Rea Ci 
1723 Cloverfield Blvd., Santa Mon 
ica, Calif. 


For more information— 
Circle 72, inside back cover 


Solenoid-Operated Valves 


l'ube sizes from 1 to 4 in. are avail 


ible in this line of pneumatic and hy 
draulic valves. Low current drain, con 
tinuous duty operation, fast action k^ f 
explosion proof, operating range of 0 “4 ; COMPLETE 
to 5000 psi, temperature range—65 1 . z Be > / WITH 
to 275 F and flow rates up to 10 gpm ^ 3 d alfo 
ire all claimed. Mar Vista Engineer 3 m y SHEETS 
ing Company, 5420 W. 104 St., Los 3 | Y 
Angeles 45, Calif 

For more information 


Circle 73, inside back cover 12 Individually Packaged Rod-Type Elements, 


25 to 1,000,000 ohms range 

Indexing Table With l e 
tt i Here’s a real time-saver for the busy designer from Bendix-Friez.* 
Switch Actuators i > » 
This new Rod-Type Thermistor Kit contains twelve standard 

lhe actuating rods and switches elements for applications in sensing, controlling and indicating 
control the main work operation, th devices. Handy compartment case keeps thermistors separate and 
positive locking of the table itself, and ready for quick use. Indexed boxes save time, 


related movements such as work hold assist in specifying and ordering. 
ing devices, feeders. The table has a 
|2 in. dia, 3 in. thick. Without di These twelve thermistor elements range in resistance from 
turbing the table top, it can be set to 25 ohms to 1,000,000 ohms. Kit comes complete with 
provide 4, 6, 8, 12 or 24 station specifications, covering dimensions, voltage-current character- 
It can operate up to 150 index move istics and temperature resistance relationships. An up-to-date list 
| I n f P P 

ments per minute (at 24 station set of references are cataloged for your convenience according to 
ting). General Automation Products thermistor applications. Mass quantities available for any 

'O ) ) 5 ^il y : . 
y , P. O. Box 14, Birmingham, or all of these 12 different thermistors. 

lich *Reg. U. S. Pat. Off. 

For more information 
Circle 74, inside back cover Order your kit now. Or write for Bendix-Friez 
complete information. 1404 Taylor Avenue 
Baltimore 4, Maryland 

Ihyratron Speed Control "n 

» . n 
For 10 to 50 Hp Motors ndi - ej Enclosed is my check for $ (add .50 per 

kit for packing and shipping charges). Please send 


A variable speed motor drive con PRIEZ INSTRUMENT DIVISION No. 100 Designer's Thermistor Kits. C.O.D.'s accepted. 


sisting of a d-c motor with an ele — eee ee 


BALTIMORE 4, MD. Name. 
tronic rectiher power supply permits 
' - treet... 
constant full-load torque at all speeds, —— Street 


fro l l 0 ‘ l c Bendix international Division 
m minimum to maximum, and has ss t: r a 


(Continued on page 304) 
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Wy engineering highlights 


New, exclusive end-thrust design for vertical 
and shaded-pole, sleeve-bearing motors 


ENLARGED VIEW OF EXCLUSIVE END-THRUST DESIGN 


THRUST 


LUBRICATING 
NOTCHES 


a PLASTIC WASHER 
FELT RING & STEEL WASHER 


RETAINING RING THRUST WASHER 


Reduces wear and end play — minimizes 


Number and type of washers vary with application 


Smooth, quiet operation and longer motor life result from the 
exclusive end-thrust design incorporated in Emerson-Electric 
sleeve-bearing motors, for thrust applications. 

The face of the new-design steel thrust plate is provided with 
three slotted lubricating notches. In operation, the lubricant- 
saturated felt ring “‘bellies’’ up through the slots. This causes the 
felt-ring lubricant to be carried to the thrust surface. Continuous 
lubrication is thus assured—longer, noiseless operating life results. 


This exclusive end-thrust feature is another Emerson-Electric 
engineering highlight. It illustrates once more the reason why 
Emerson-Electric motors have been the wise choice for power- 
driven equipment for more than 60 years. 


Emerson-Electric 


BRANCHES: NEW YORK 7, N. Y., 11 Park Place » 
PHILADELPHIA (Secane), PA., 868 Quince Lane + 


LOS ANGELES 42, CALIF., 5415 York Blvd. » DAVENPORT, IOWA, 617 Brady Street 


CHICAGO 23, ILL., 1623 S. Pulaski Road « 
DETROIT 7, MICH., 1375 E. Jefferson Ave 


starting failures and burnouts | 


Call on Emerson-Electric 
motor-drive specialists 
'The combined experience of Emerson 
Electric motor-drive specialists is 
available to designers and manufac- 
turers of motor-driven appliances. 
This valuable ‘‘assist’’ from Emerson 
Electric can be profitably applied, 
whether you’re designing or redesign- 
ing for performance and sales. 
Write for Bulletin No. M27. THE 
EMERSON ELECTRIC MFG. CO., 
St. Louis 21, Mo. 


of St. Louis « Since 1890 


SYRACUSE, N. Y., 209 Oakley Drive 
CLEVELAND 16, OHIO, 1580 Rockland Ave 
CINCINNATI 11, OHIO, 2917 Ratterman Ave 
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let us show you 


how centr-O-cast aluminum 


castings like these can 


improve your 


products 


@ Here at Centr-O-Cast 

we can help you improve your 
products by giving you 

careful attention to detailed 
requirements, close-tolerance 
uniformity and on-schedule delivery 
on permanent or semi-permanent 
mold, centrifugal or centrifuge 
aluminum castings. We can help you 
quality-wise while still keeping 

unit costs in line. 


Working in all the aluminum alloys, am am 
either regular or heat-treated, we are 


equipped to produce for you castings 

ranging from 2 ounces to 65 pounds. 

——^A e a CENTR-0-CAST AND ENGINEERING COMPANY 
rite and tell us your casting 

problem. A card will bring an 45 $t. Jean Avenve, Detroit, Michigan 

illustrated brochure, or, if you prefer, 

a personal call by our casting 

consultant. 
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=a complete line of 
PRESSURE REGULATORS 


to Improve Performance, Reduce Wear of Air-Operated Equipment 


MORE THAN 1,100,000 NORGREN REGULATORS PUT TO USE BY INDUSTRY 


NEARLY 400 STANDARD MODELS 
plus many others designed to meet specific performance requirements. 


AIR REGULATORS 


Reduce line pressures up to 
400 psi to maximum delivery 
pressures of 50, 75, 125 or 250 


psi. '$" to 1" incl. Series 2A 


RELIEVING-TYPE AIR 
REGULATORS 


Reduce line pressures up to 
400 psi to maximum delivery 
pressures of 50, 75, 125 or 250 
psi. Relieving feature protects 
against unusually high pres 


sures. '$" to 1", Series 2AX 


PRECISION AIR REGULATORS, 


RELIEVING TYPE 


Reduce line pressures up to 
400 psi to working pressure 
Air flow up to 2 cfm with 30 
psi maximum delivery pressure 
Also flows less than 1 cfm with 
60 or 120 psi. 4". Series 
11,400. 


PILOT-CONTROLLED AIR 
REGULATORS, INTEGRAL TYPE 


Extreme precision over wide 
range. Reduce line pressures 
up to 400 psi to working pres- 
sure from 2 to 120 psi. 30, 60, 
or 120 psi maximum delivery. 
Ve", 34", 1". Series 20AC. 


2 , "4 


PILOT-CONTROLLED REGULATORS, 


REMOTE CONTROL TYPE 


Reduce line pressures 
up to 400 psi to 
working pressure from 
2 to 120 psi. 30, 60 
or 120 psi maximum 
delivery pressure. 2", 
V" 34". 1 Series 20AA 


4 


LOW CAPACITY REGULATORS 
FOR AIR OR LIQUIDS 


Reduce line pressures 
up to 400 psi to maxi 
mum delivery pressures 
of 50 or 175 psi. 2 inlet 
ports, 3 outlet ports. 
l4". Series 3A2.B. 


LOW PRESSURE 
AIR REGULATORS 


Reduce line pressures up to 
250 psi to maximum delivery 


pressures of 40 or 60 psi. 4 
Series 1505. 


LIQUID PRESSURE 

REGULATORS 
For water, oil, non-corrosive 
liquids up to 200° F. Reduce 
line pressures up to 400 psi to 
maximum delivery pressures of 
50, 75, 125 or 250 psi. ' s" to 
1” incl. Series 2H 


CYLINDER GAS 
PRESSURE REGULATORS 


Reduce cylinder gas pres- 
sures up to 3000 psi to 
maximum delivery pres- 
sures of 50, 75, 175 or 
450 psi. 2 inlet ports, 3 
outlet ports. 4”. 
4C and 6C. 


Series 


BUTANE PRESSURE 
REGULATORS 


For primary stage pressure reg- 
vlation. Reduce line pressures 
up to 250 psi to desired work 
ing pressure up to 50 psi. Y2”, 
%4", 1”. Series 2E. 


STEAM PRESSURE 
REGULATORS 


For saturated steam and hot 
water up to 450° F. Reduce 
line pressures up to 400 psi to 
maximum delivery pressures of 
50, 75, 125 or 250 psi. 12", 
34", Y". Series 2B. 


REGULATOR-FILTER UNIT 


Automatically filters air and 
regulates oir pressure. Re- 
placeable, transparent or metal 
filter bowl. Choice of 3 filter 
elements. '4", 3$". Series 5A 


and 5N. 


Phone Norgren representative listed in telephone directory classified section under 


[T 


co 


3428 So. Elati, Englewood, Colo 


“Norgren Pneumatic Products” or 


WRITE FOR CATALOG 


on Norgren Pressure Regulators, Oil 
Fog Lubricators, Air Filters, Valves. 


New Parts and Materials continued 


peed range of 10:] Ihe rectifier 


power supply is a grid-controlled regu 
lated variable 
fixed field 


thvratron. tulx 


immature supply and a 
supply Six xenon-filled 
iccomplish the arma 
ture rectification and no other tubes o1 
thermionic devices are used. ‘The maxi 
mum armature current is limited bv à 
ontrol circuit, which can be adjusted 
from 100 to 200 per cent of full load 

The position of the two-way speed 
ontrol lever determines the direction 


f rotation. Reversing is iccomplished 


by a double-pole, mechanically and 
trically interlocked, reversing con 
tactor in the 


unit I 


irmature circuit. Thes 


10 to | lip 


ivailable in 
150 to 360 rm Ih 
ks, Dept. PEN, 17 S. Jefi 
1 St., Chicago 6, Il 
For more information— 
Circle 75, inside back cover 


Pressure Transducer 


Built into this unit are two pressure 
es. an absolute and a differential 


type Each has a highly precise and 
linkage 


system, between sensitive diaphragms 


easily adjusted mechanical 
ind two precision potentiometers. 
Range includes 1000 to 20,000 ft of 
iltitude, both 


elements and from 205 to 590 knots 


using potentiometer 
| speed Tiny precision potentiom 
eters of 2000 and 
used. Fairchild Controls Corp., 225 
Park Ave., Hicksville, N. Y 

For more information— 
Circle 76, inside back cover 


50,000 ohm are 


Connectors for 
Copper Conductors 


The line consists of one- and two 


hold lugs and two-way connectors 
from No. 8 AWG to 1000 MGM 


(Continued on page 305) 
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New Parts and Materials continued 


Each connector size from No. 8 AWG 
to 250 MGM is color coded to cor 
respond to a die in the hand tool 
Selection of a connector and its die 
for a particular installation is achieved 
by matching the color 

Che copper connectors are tin 
plated, and have high conductivity 
ind. strength lIhev are. drilled. ! 
NEMA standards, and have been UI 
ipproved. Thomas & Betts Co., 
Butler St., Elizabeth, N. J 

For more information 


Circle 77, inside back cover 


Cartridge- Type 
Lubrication Pumps 


l'hesc pumps are available in. two 
types, one for non-directional service 
the other for automatic reversing. Both 
types, it is stated, are designed for 
flange mounting with choice of intei 
nal or external porting and with o: 
without shaft seal. Capacities rang 
from 55 to 170 gph. Tuthill Pump 
Co., 939 E. 95 St., Chicago 19, Ill 
For more information— 
Circle 78, inside back cover 


Ball-Bearing Potentiometer 


l'his 2-in. unit i ud to pi 
lower starting and running torque, 1m 
proved linearity and minimized back 


lash. Dissipation is 4 w. Dual insulate 
ish l md pendent! idjustał 


(Continued on page 308) 
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for Accurate Control 
of Air, Water, Oil, and 
Other Fluids 


RELIEP VALVES 


Pop Safety Valves 
Diaphragm Prevent build-up 
Type Valves r of dangerous, 
Automatically excessive pressures 
protect fluid lines on air tanks. 
and connected 14” to 34” sizes. 
equipment from Low Flow 
damage resulting ! Relief Valves 
from pressure : Small, inexpensive, 
build-up. 14” to 1” IES ES valves for relief 
pipe sizes. at low rates of 

: flow. 1$" and 
14" sizes. 


FLOW CONTROL VALVES 


yp" CONTIRON 
VALVES 


I 
For accurate control of air and hydraulic i 
cylinders. Two-way valves provide controlled 
flow in both directions; single-way valves 
provide regulated flow in one direction 
with full flow in the opposite direction. - 
Also for flow control by means of adjustable : 
metering on fluid lines. For pressures 
up to 250 psi on air and hydraulic systems; H 
for pressures up to 125 psi on steam Two-Way 


and hot water systems. 
4”, 3%", 14” pipe sizes. Valve 


NEEDLE VALVES AND COCKS 


EAGLE 


For controlling the flow of air, liquids and gases. 

For pressures up to 250 psi. Machined from brass bar 
stock. Leakproof. Double female, male and female, 
double male, male and male cock. 


BLOW GUNS 


For controlling the direction 
and flow of compressed air 
for removal of dust, lint, 
wood or metal chips, water 
and other foreign materials 
from parts in production 
and from machinery. 

14" and 36". 


Button Type 


For complete Information about 

Norgren Control Valves, call 

your nearby Norgren Represen- or WRITE THE FACTORY FOR 
tative listed in your telephone NEW No. 700 CATALOG 
directory— 3428 So. Elati St., Englewood, Colo 


Wherever Air is Used in Industry 





RIOLCIKIFIOIRID, 


Yew MORLIFE* CLUTCHES 
and CLUTCH PLATES Give- 


MORE Clutch Life (400% MORE) son AST hom minn 
MORE Torque Capacity (10095 MORE) 


MORE Heat Resistance (5095 MORE) E 


These new ROCKFORD Clutches and “MORLIFE clutch going 
Clutch Plates have been developed strong after 1695 hours, 
by ROCKFORD Clutch Engineers to “TRADE MARK — 

take full advantage of recently dis- 

covered facing material. Actual field 

tests on heavy duty equipment have 

resulted in adoption of MORLIFE 


“MORLIFE clutches last 
950 hours longer, with- 
out adjustment." 


"MORLIFE clutch needs 
adjustment! once a month, 
instead of daily." 


“MORLIFE requires 
i lighter handle pull and 
T one tenth the adjust- 
ments.’ 


7) 


+. eee se 


“MORLIFE requires lighter 
handie pul! and one 
tenth the adjustments.” 
“MORLIFE pulls harder 
and lasts six to ten times 
longer." 


+ © Peopection 
Mant) IT AVAHABUE 


clutches by builders of tractors, earth movers, graders, shovels, 
cranes, trucks, oil field equipment and power units. For in- 
formation how these new Rockford MORLIFE Clutches will 


Improve the operation and increase on-the-job hours of heavy — i1 eaeipped veih Dor- 


duty machines, write Department E. able MORLIFE clutch.” 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine Street, Rockford, Illinois, U.S.A. 


GGOVEGOGS 
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...a combination that’s hard to beat! 


Laminated plastics ...for a combination of properties that can’t be beat 


SYNTHANE is a favorite material among engineers, de- 
signers, and product-conscious executives because it pos- 
sesses a combination of many properties. It is light in 
weight, strong; has high dimensional stability, excellent 
electrical properties and chemical resistance. It’s also easy 
to fabricate. 


Synthane makes excellent ball bearing retainers. DIELECTRIC STRENGTH 
High dimensional stability, wear resistance and non- 
galling properties keep bearings humming smoothly 
at 100,000 rpm and up! Synthane's light weight 
minimizes the effect of any eccentricities, provides 
lower starting torques, less bearing weight. The 
Synthane plant has facilities for producing practi- 
cally every type of laminated plastic retainer known. 


Property combinations! Synthane has TENSILE STRENGTH CHEMICAL RESISTANCE 


them ... in over 30 individual grades ... 
sheets, rods, tubes, moldings and com- 


pletely fabricated parts. Send for free 
illustrated catalog today. ANE 


SYNTHANE CORPORATION, 4 RIVER ROAD, OAKS, PA. 


Product Engineering — March, 1956 





WOVEN WIRE CONVEYOR BELTS 
take the bottlenecks out of 


WASHING, DRYING, PACKAGING 


OPEN MESH of rustproof, all-metal 
velt provides free circulation of process 
solutions and drying air; assures waste- 
free packaging. 


Whether you're processing slab, sheet or pelletized materials 
. . or packaging bottles, drums or bags . . . Cambridge Woven 
Wire Conveyor Belts combine movement with processing. 
Continuous belt-to-belt flow through washing and drying 
cycles, roasting kilns, and weighing and sealing operations cuts 
cost and provides controlled uniform production. 
REGARDLESS OF YOUR INDUSTRY... 

. metalworking, food, chemical, ceramic or glass . . . whether 

the machines are for your own operation or resale, you'll find 
"open mesh" only one property of Cambridge belts that makes 
combined movement and processing practical and economical. 
Open mesh construction also provides rapid drainage of process 
solutions. Belts are corrosion resistant and impervious to heat 
damage, even at 2100°F. They have no seams, lacers or fasteners 
to wear more rapidly than the body of the belt. Cambridge 
Woven Wire Belts are made in any size, mesh or weave; from 
any metal or alloy. Special surface attachments are available 
to hold products during inclined movement. 
Call in your Cambridge FIELD ENGINEER to discuss how you can cut costs by 
continvous operation. Look under "BELTING, MECHANICAL" in your classified 
phone book. OR, write for FREE 130-PAGE REFERENCE MANUAL giving 
mesh specifications, design information and metallurgical data. 


“(ide The Cambridge Wire Cloth Company | Gui, 


Department P 
Cambridge 3, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


New Parts and Materials continued 


to permit adaptation for switch and 

multi-function potentiometers. De 

Jur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City ], N. Y 

For more information— 

Circle 79, inside back cover 


Self-Locking Hex Nut 


l'hese hex nuts use the same integral 
locking device common to all this 
manufacturers nuts. The upper 
threaded portion is deformed ellipti 
cally to produce self-locking action 
Ihread sizes 4-40, 6-32, 8-32, 10-32, 
1.28 and 3-24 are available. Kavnair 
Co., 820 E. 16 St., Los Angeles, Calif. 
For more information— 

Circle 80, inside back cover 


Silver-Cadmium Battery 


A batterv which is asserted to com 
bine the weight and size advantage of 
a silver-zinc couple with the long life 
characteristics of a nickel-cadmium 
couple has been announced. The new 
battery substitutes silver for nickel in 
conjunction with a newly-developed 
cadmium plate 

Using a nominal 6 amp-hr cell as 
in example, the new silver-cadmium 
couple has a filled weight of 4.95 oz, 
a volume of 5.05 cu in.. maximum 
1.25 v and a working voltage of 1.1 \ 
Yardney Electric Corp., 44 Leonard 
St., New York 13, N. Y. 

For more information— 
Circle 81, inside back cover 


In-Line Helical 
Gear Drives 


Double reduction drives are avail 


ible in ratios from 6.2:1 through 38.4 
l, with capacities up to 118 hp. Tripk 
reduction drives are available in ratios 


from 47.1:1 through 292:1, with ca 
to 20 hp One-piece cast 


(Continued on page 312) 
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how can f use 


HANNA 


cylinder power i 


STRAIGHT UNE 
THRUST REDUCED 


machine tools Mf ^ s se 


Ta 


1 H à STRAIGHT 


= HA 
STRAIGHT LINE 
MOTION MULTIPLIED 2:1 DIRECTIONS 


here are basic 
Cylinder Powered 


MECHANICAL MOVEMENTS 


that can be put to work 
Ir YOU HAVE a push, pull, lift, press, for YOU! 


clamp or control problem, Hanna Cylinder Power can be the 
answer. The mechanical movements here illustrated may suggest 
ways Hanna Cylinders can be used to simplify the actuation 
and control of machines or equipment and to replace or 
reduce manual effort. 


In the majority of cases, you can select a standard cylinder 
model to meet your specific requirements from the broad 
Hanna Hydraulic and Pneumatic lines. Regardless of whether 
you choose a “standard” or “special” the Hanna label P. two crumoens 
assures you of quality developed through fifty years of 
concentration on cylinders and their control valves! 


TRAMMEL PLATE 
Send for your FREE copies of these 


valuable Hanna Catalogs 


No. 2368 HANNA LOW PRESSURE CYLINDERS 
No. 2338 HANNA HIGH PRESSURE CYLINDERS 
No. 750A HANNA MEDIUM PRESSURE CYLINDERS 


Hanna Engineering Works 


1763 ELSTON AVE. « CHICAGO 22, ILL. 


HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS . . VALVES . . . RIVETERS 
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Then steel is 
3 times stronger 
than iron... 


las two and 
one-half times 
the rigidity... 


" Tig 
a third as much 
per pound... 


WHY 


aren't more of 
your products 
designed for 
welded steel 


FORMER 
CONSTRUCTION 
COSTS 85¢ 


WELDED 
STEEL DESIGN 
COSTS 65¢ 


A 23% reduction in cost... bya 
simple change in design. But that’s not all. 
The welded steel design uses less material 
... but is stronger, more rugged. 

Let Lincoln duplicate these savings and 


benefits on your products. Write us today. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1311, Cleveland 17, Ohio 


Creating lower costs for industry 
With welded steel 


© 1956 The Lincoln Electric Company 
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Twin Solenoid — Pilot Operated 
4-WAY VALVE 


Balanced Piston -- Sleeve Type -- 2000 psi Working Pressure 


This design offers Solenoid Control, Pilot Opera- 
tion, Subplate mounting, and allows unusual versa- 
tility with conversion to either spring centered, 
spring offset, or no spring. Solenoids are enclosed 
and secured to the valve in removable dust proof 
covers. Electrical operation is prevented when the 
covers are not in place. This feature promotes 
safety, and contributes to low maintenance. 


Large openings permit a maximum flow of oil 
through the valve at a minimum pressure drop. 
This valve conforms to J. I. C. specifications and 
standards. 


Write for catalog giving complete details and 
features. Address RACINE HYDRAULICS & 
MACHINERY, INC., 2072 Albert St., Racine, 


Wisconsin. 


"THEY WORK BETTER TOGETHER" 
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Why this curve 
lengthens ) 


V-belt life 


THE CONCAVE SIDES (U.S. Patent 1813698 ) 


of every Gates V-Belt are a precisely engineered 
curve. This curve greatly lengthens V-belt life for this 
interesting reason: 

When you bend a Gates V-Belt, just as it is bent 
around a sheave, the concave sides (Fig. 1) become 
straight. Therefore, the belt makes full contact with the 
sheave, gripping the sides evenly (Fig. 1-A) and wear 
is distributed uniformly across the sidewalls of the belt. 
Naturally, uniform wear lengthens belt life; saves on 
replac ement costs and cuts down-time. 

Now see what happens when you bend a straight- 
sided belt. (Fig. 2) Just feel the sidewalls bulge out at 
the bend. The bulge causes uneven contact with the pul- 
ley, as in Fig. 2-A. And uneven contact causes excessive 
wear at points shown by arrows; belt life is shortened. 

Cut costs by getting longer wear from your V-belt 
drives. Specify Gates Vulco Rope—the V-belt with con- 
cave sides. Your nearby Gates distributor will supply 
your needs promptly. The Gates Rubber Co.—World’s 
Largest Maker of V-belts 

There are Gates Engineering Offices and Distributor Stocks in 


all industrial centers of the United States and Canada, and in 70 other 


countries throughout the world. 


Ves: Drives 


New Parts and Materials continued 


iron housings, with reliable oil seals 
it shaft openings, prevent oil leakage 
Space requirements and layout prob 
lems are minimized bv locating input 
ind output shafts in the same hori 
zontal and vertical planes 

The pinion is straddle-mounted to 
provide the strength needed to cop 
with shock, reversing or heavy loads 
It is unnecessary to change the low 
ear set in order to alter the ratio. Tl 


design of all drives permits the. add 


Hon of an integral positive-lockin 
backstop at anv timc without modifi 
itions. Link-Belt Co., Dept. P. ! 
N. Michigan Ave., Chicago 1, Il] 
For more information 
Circle 82, inside back cover 


Adapter for Use 


With Flexible Shaft 


[his adapter is used in conjunction 
ith flexible shaft drives where mot 
than one unit is to be driven from 
the same power source. It provides two 
gear ratios from the same power 
source. These adapters are equipped 
with threaded connections having 
104 in. internal square drives and 
in ratios of 1:1, 15:1, 16:1 and 17:1 
for cither left or right rotation. Weight 
is 4 oz. F. W. Stewart Corp., £311 
Ravenswood Ave., Chicago 13, Ill 
For more information 
Circle 83, inside back cover 


Portable Power Supply 


A portable regulated power suppl 
thc ing ( >| v. d 

It we 

deep. Lambda Electronic 

11 131 St., College Point 


For more information 
Circle 84, inside back cover 


Radially Removable 
Flexible Coupling 


Six sizes are available, ranging from 

58 to 29.6 hp, at 190 rpm. All have 
eversible cushions, so thev can be 
reversed on unidirectional loads to in 
crease service life. The radial remo 
ibility is accomplished by special 
cushions cut so they are held in posi 
tion by a standard Type "C" collar 
vhen the coupling is assembled. When 


(Continued on page 316) 
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Automotive 


Ga Fast handling Ever 
lock Sems proved 
the perfect answer 


ae " La 
f à " 
j ‘ " M k for this intake air 
il ^ NT a À filter application. 
re ] $1! A 
P LLI 


Basinesa Machines 


Pery "EA rj 
edad - A * cy 


jan) 


Appliances 


This motor will al- 
ways stay tight on 
its mount, thanks to 
Everlock internal 
lock washers 


Business 


Machines Electrical 


Everlock internal Equipment 
lock washers provide Everlech external 
permanent insurance Doh wado coii 
against loose fas pletely eliminate 


harmful vibration in 


tenings in this elec 

tronic calculating this electric tempera 

mechanism ture control applica 
tion 


THOMPSON-BREMER & CO. 


| Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
Product SAMPLE 516 North Dearborn Street @ Chicago 10, | 


KIT Please send me 


New Everlock € atalog 


Free sample kit of Everlock Fast 
Put Everlock lock omp of E oc 
fasteners to the test 
n your own products Name 


For your free sample : 
INDUSTRIAL FASTENERS ber c i Title 
d your copy of 
the brand new Ever Company 
lock catalog, mail this 


coupon Address 


City Zone State 


JD da dD Pv... .—F—M 





* Control Components Digest « 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


| These 


SHE'S CHECKING CHART RECORD from X-ray 
spectrometer in Ward Leonard's test lab. 


Plant X-ray speeds quality control 
and helps catch crooks 


X-ray diffractometer and spectrom- 
eter tests insure high quality and uni- 
| formity of both raw materials and fabri- 

cated components at Ward Leonard. 
instruments check crystal struc- 
ture in ceramics, magnetic amplifier 
cores, contact metal, and resistance wire. 

In off hours, they help the Mount Vernon 
| Police and Fire Department put the fin- 


| | ger on crooks and arsonists. 


| 


BIG MOON RADAR undergoing tests. Ward Leonard resistors—like those in foreground — 
help this gear stay on the air —or, rather, on space. 


New moon radar to explore outer space | 


The U.S. Army Signal Corps hasn't 
got a transmitter in outer space — yet. 

So, for their continuing studies of 
radio wave propagation in space and 
the upper atmosphere, they bounce 
radio waves from their new high- pow- 
ered radar, Diana, off the moon and 
planets and study the return pulse. 

Designed and built by Radio E ngi- 


| do duty as high-voltage bleeders, 
| surge and current limiting resistors, 


neering Laboratories of Long Island 


C ity, N. Y., the new radar transmitter 
puts out 50 kilowatts, continuous 


wave, and may be pulse modulated at | 


various pulse widths and repetition | 


rates. Receiver gain is 170-db at bet- | 
ter than 3-db noise figure. | 
Throughout the equipment, high- 
stability Ward Leonard resistors, like 
the big Vitrohm resistors shown above, 


and protective meter shunts in high- | 
voltage circuits. 

You'll find Ward Leonard Vitrohm | 
resistors completely described in our | 
64-page Catalog No. 15, together with 
nomographs and charts to help select 
them. Write for your copy today. 


Relays mastermind traffic lights 


Sun, rain, sleet, snow, and continuous 
24-hour-a-day duty is the lot of this 
master traffic light controller. Four de- 
pendable Ward Leonard relays select au- 
tomatic timing cycles. Two more relays 
allow remote control of off-duty flashing 
amber signals and signal shut-down. 
Learn more about these rugged relays in 
Ward Leonard Bulletin No. 110. 


Photo courtesy Crouse-Hinds Co. 





AUTOMATION FOR MACHINE TOOLS is simpli- 
fied by this precision control potentiometer. 


Control for machine tools 


Accurate electronic control compo- 
nent for cutting tools, winders and proc- 
essing machine drives is provided by this 


| compact, precision potentiometer. 


A half-inch plunger movement drives 
the metal alloy contact across the special 
resistance element. Enclosure is compact; 
calibration is permanent. Standard re- 
sistance—10,000 ohms; up to 25,000 
ohms on special order. Write for Bulle- 
tin 68. 


WARD LEONARD 
ELECTRIC COMPANY 
63 SOUTH ST., MOUNT VERNON, N. Y. 

R enle- E nonoui Conzoto Since /$f2 
RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 


63 
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How long do you expect to STAY in business? 


If you are planning for a long future, use COPPER 


Your tomorrows! They decide which raw ma- This characteristic of copper can help you to pro- 
terials you should choose. tect your Company’s future. For your customers 
Considering that it takes years to establish a like to get their money’s worth. And that includes 
reputation, isn’t it a mistake to overlook the use of long-term use. Endow your product now with cop- 
copper or copper components in your product that per’s own long life! 
can protect its good name? Copper can look back on a history as old as man’s 
For one big thing about this metal is that it en- ... and forward to a future as promising. Stay in 
dures. It serves for years, generations, centuries. business with copper! 


Q COPPER & BRASS 


RESEARCH ASSOCIATION 
420 Lexington Avenue, New York 17, N. Y. 


AN INDUSTRY SOURCE OF TECHNOLOGICAL AID, INCLUDING A LIBRARY OF TECHNICAL LITERATURE AND A COUN 


COPPER OR ITS ALLOYS PROVIDE THESE ADVANTAGES: 


Best conductor of Does not rust.. Best heat transfer Easy to machine, ATTN Welds readily ... 
electricity commercially b high corrosion À agent of all ( form, draw, stamp, f $ i excellent for 
available SOOO resistance Ñ " commercial metals \ j polish, plate, etc. ` soldering and brazing 
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THE ORIGINAL COMPOSITION CUP 


w 


Texture-engineered for 
long-life efficiency 


* IN PUMPS 
* IN AIR CYLINDERS 
* IN HYDRAULIC CONTROLS 


In Darcova Pumcups you get far more 
than ordinary cup-type packing. Pum- 
cups are engineered in many textures 
and compositions—the result of years 
of application research. Thus there is 
a type ideally suited for use with prac- 


tically any fluid under a wide range of . 


pressure and temperature conditions. 


This texture engineering is one of 
the reasons why Pumcups outlast most 
other packings at least 3 to 1. Then, 
add to this cost-saving advantage the 
fact that Pumcup efficiency remains 
virtually constant despite wear. You'll 
see why Pumcups are going into more 
and more reciprocating pumps and 
air and hydraulic cylinders of every 
description. 


SEND FOR FREE BULLETIN 


Bulletin 4401 covers Darcova Pumcups 
for reciprocating pumps; Bulletin 4502 
on Pumcups for air or hydraulic 
mechanisms. Write for yours 

today and get a// the facts! 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 25, Pa. 


PUMCUPS 


Parts and Materials continued 


am 


p 
f5 
T 


£ 
y c 
"db: ossis 


ollar is removed the cushions can 


easily removed. ‘This allows the 

upling half and connected shaft to 

rotated so that the intermeshing 

slide into the stationary coupling 

half which is not removed. Disassem 

bly is similarly a omplished. Lovejoy 

Flexible Coupling Co., 4873 W. Lak 
St., Chicago 44, Ill 

For more information 

Circle 85, inside back cover 


Feed- Through and 
Stand-Off Insulators 


These insulators are designed to 
withstand ambient temperatures from 
110 F to 500 F and pressure alti 
.000 ft. Voltage break 


down after 95 per cent humidity at 


tudes up to 


160 F is more than 5000 v, dc, at sca 
level. Solder terminals are gold-plated 
| for better conductivity and eas 


(Continued on page 320) 





HOW TRANS WORLD AIRLINES OVERHAUL-BASE, KANSAS CITY, MO. 
USES FAULTLESS EQUIPPED ENGINE STANDS FOR SAFE, FAST RESULTS 


c BEER 
um he 
y 7 f LAM 


Faultless 606-8 Swivel and 806-8 
Rigid Plate Casters carry these huge 
engines easily. 


Huge Super Constellation engines are easily moved 
on Faultless Casters several hundred feet to the TWA 


Series N overhaul area. There they are transferred to special 
600 Fault- Ne . 
less Caster 3 
cut-away to | D rotated horizontally or vertically for maximum acces- 
show two L saunas i E r 
full rows of ^" sibility. The engines and stands move along a produc- 
hardened 
bearings swiv- : 
eling around A done on them. As manv as 80 engines are on stands 
large diameter | > 1 | 
raceways. 


Faultless Castered stands, allowing engines to be 


tion line of several stations where specific work is 


at one time. Faultless Casters not only permit fast 
material handling but the 242” wheel face protects the 
Roller bearing, Vul- | plant's floors. The advantages of this type of material 
canized Rubber Tired k i 4 
Wheel. Semi - Steel, handling equipment are numerous, since the con- 
Drawn Steel or Plas- veyance provides a combined work stand and storage 
kite wheels are also \ ` : ; s n : 
available to suit lead . dolly. Your local Faultless Industrial Distributor can 
and floor requirements. ) recommend similar time and money saving methods 
for you, no obligation. Simply fill in and mail the 


convenient coupon for FREE Caster data. 


MAIL THIS COUPON TODAY 


FREE Faultless Industrial Caster Data now ready 
for you, no obligation. Dept. PR-3 


C File Folder of Caster Specifications 


TWA Martin being re-assembled, with Faultless Cast- LJ Wall Chart of Caster applications 


ered transport and overhaul stands in foreground. ents 


Firm 
Title 


City 
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well-developed 
| 


for 
guided 


missiles 


l 
| 
| 
{ 
| 
WL 
fuel pumps for special propellants 
| 
| 
L^ 


Special pumps have been developed to handle at 
either high or low pressure such difficult chemicals 
as propyl nitrate, nitric acid, ethylene oxide and 
others still classified; also liquid sodium 


high-speed, high- temperature hydraulic pumps 


Newly developed Pesco pumps operate at speeds 

to 12,000 rpm, temperatures to 400°F. Designed 
for reliability, extended storage and vital savings | 
in space and weight | 


hat 
blowers for cooling — equipment 


Miniaturized axial flow blowers with integral 
motors provide efficient cooling of “hot spots" in 
electronic equipment under both ground testing 
and flight conditions. 


Now from Pesco come vital components for your missile 


development program. In working with leading firms holding missile 
contracts, Pesco has developed the **muscles" to pump propellants 
and operate controls. 


These Pesco products conform to missile criteria: minimum size and 
weight, instantaneous action after long storage, unfailing 


dependability despite rigorous operating conditions. 
Take advantage of this unique experience by calling in Pesco on 
your missile program. Get complete information from: 


PESCO, 24700 North Miles Road, Bedford, Ohio. 


PESCO PRODUCTS DIVISION BOE 
BORG-WARNER CORPORATION BW 


24700 NORTH MILES ROAD . BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 


Product Engineering — March, 1956 





now you see 


] a sheet 


of Formica XXXP-3 


You can positively identify 


faint, 


unmistakable water mar 


new FOMMICH watermark 
guarantees highest copper clad qual 


The watermark now appearing in every 
sheet of the new Formica XXXP-36 lam- 
inated plastic positively and perma- 
nently identifies it as the high IR, cold 


punching sheet you purchased, 


No other laminate carries such a seal ot 
guarantee. Only FORMICA XXXP-36 
gives you such a convenient visual check 
on quality control throughout your en- 


tire circuit fabricating process. 

Here’s why the new watermark is so 
important to you: design engineers spec- 
ify Formica XXXP-36 because it 
offers the double value of (1) 
punching up to an including 146” 
ness and (2) one million 
insulation resistance after 


ak mne 

cold 
thick- 
megohms 


96 hours at 


FL E CHE BS EPO I Se 


Super heat resistance 

—necessary for guided missiles—now available 
in Formica’s new FF-91 epoxy type 
clad which also offers super IR, better bond 
strength and better all around circuit per- 


formance. (The 180° arc shown is molded.) 


ce »pper 
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assembly is provic 


95° F at 90% relative humidity. Obvi- 
ously production must be able to sepa- 
rate the cold punching XXXP-36 from 
the ordinary hot punching grades, and 
this is done simply by visual on-the-spot 
inspection. 


Ihe watermark is useful to electronics 
manufacturers in many other ways, too. 
It identifies XXXP-36 as the sheet with 
the accuracy so indispensable to auto- 
matic printed circuit assembly. 


Identification with the Formica water- 
mark is so quick, easy and positive, it 
will save you real money by eliminating 
undependable systems of stickers, labels 
and front office records. 


The XXXP-36 watermark 


Automation accuracy 

The uniformity ro for automatic circuit 
ed by XXXP-36 and For- 

mica’s other cold punching copper clad lam- 

inates. Cold punching eliminates dimensional 

change resulting from heating. 


is another 


now you don't 


Ren 


Formica quality service that delivers 
quality you can see, for better printed 
circuitry. For complete information on 
XXXP-36 and Formica’s 12 other out- 
standing copper clad laminates, send 


today for free bulletins 599 and 457 and 
Data Sheets. 


The Formica Company 


4676 Spring Grove Ave., Cincinnati 32, O. 


Circuits by the yard 

Formica a clad laminates are available 
in more larger sheet sizes. This greater 
selection eliminates unnecessary cutting, re- 
duces waste, assures economy in fabrication 
no matter how large the circuit. 





How 
SHENANGO 


CENTRIFUGAL 


CASTINGS 
pay off! 


AE 
COPPER, TIN, LEAD, ZINC BRONZES 
MONEL METAL * NI-RESIST 


CENTRIFUGALLY CAST FOR 
PRESSURE SERVICE. This large 
sluice gate operating cylinder, 
assembled by precise shrink 
fit as shown here, will safely 
handle pressures up to 250 
psi. The Meehanite Metal cyl- 
inder housing, sleeved with a 
bronze liner 20” in diameter 

. are both centrifugally cast 
by Shenango for increased 
tensile strength and improved 
resistance to wear, stress and 
abrasion. For complete infor- 
mation on rough finished, 
semi-machined or precision- 
machined parts, ferrous or 
non-ferrous, write to: Shenan- 
go-Penn Mold Company, Cen- 
trifugal Castings Division, 
Dover, Ohio. 


CENTRIFUGAL 


CASTINGS 


ALUMINUM AND MANGANESE BRONZES 
MEEHANITE METAL + ALLOY IRONS 


New Parts and Materials continued 


soldering. With over-all length of 
0.595 in. and 0.093 in. dia., S-11168 
is rated at 0.20 mmfd capacitance and 
flash-over point of 4000 v, ac. S-11168 
is 0.350 in. long and 0.040 in. in dia, 
rated at 0.35 mmfd capacitance and 
flashover point of 500 v, ac. Sham 
11617 W. Jef 
Culver City, Calif 


For more information— 
Circle 86, inside back cover 


ban Engineering Co., 
ferson Blvd., 


Surface Thermometer 


lhis thermometer is made entirely 
of stainless stecl, with a range of from 
50 to 1000 F. ‘To operate, the instru 
ment is laid on the surface to be 
checked It is asserted that within 
O sec the thermometer will reach 
stability, and temperature can then b 
read. It reads temperatures of all sui 
faces, such as dies, hot plates, heav 
heet metal, furnace skins, boilers 
large super-heated steam pipes, cooled 
billets Besides the surface temper 
atures, it also reads ambient tempet 
itures 


The nev 


ited to within 2 per cent, and can 


thermometer comes Cali 


be reset by the user, if necessary, at 
l he diameter is 13 in. over 
ght is 4 oz. Pacific 
lransducer Corp., 11836 W. Pico 
Blvd., Los Angeles 64, Calif. 


For more information 


inv time 


ill, and the wei 


Circle 87, inside back cover 


Laboratory Power Supply 


Y precision regulated power suppl 
uited for meter calibrating, powering 
multi-stage amplifiers, computers and 
various other laboratory uses, has an 
output tolerance for line voltage fluc 
tuations up to 10 per cent, of 0.002 
per cent or less. Reliability of voltage 
readings is 0.02 per cent or 5 milliv, 
whichever is greater 

Output voltages delivered are from 


(Continued on page 324) 
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No long and costly ''down time’”’ involved 


Motors can be interchanged or replaced in minutes with the all-steel, 
All-Motor type FALK Motoreducer. No long and costly “down time” is 
involved in making the change! 

Best of all, replacement is not limited to original make of motor—new 
NEMA frames may be substituted for old. This versatile Motoreducer 
operates with any make, speed or type of standard foot-mounted motor 
within its AGMA rating. No modification, no special shaft, no "partial" 
motor required. 

In addition to unmatched motor interchangeability, this dependable 
gear drive—the "work horse of industry" —offers: widest choice of 
output-shaft position (horizontal, vertical, right-angle)...any output- 
shaft cor.nection. . . any mounting, including wall and ceiling. . . standard 
speed range from 1.5 rpm to 1430 rpm. All these advantages, plus 
proved efficiency, low maintenance and extra-long life, make the All- 
Motor type FALK Motoreducer your best buy for any job requirement. 

Furnished in sizes up to 75 hp with any make, style or type of motor; 
or, without a motor if desired. FALK Motoreducers are available from 
convenient factory, field or distributor stocks, from coast to coast. 


Write for Bulletin 3100 
THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF: 
* Motoreducers * Single Helical Gears 
* Speed Reducers © Herringbone Gears 
* Flexible Couplings * Marine Drives 
è Shaft Mounted Drives © Steel Castings 


* High Speed Drives * Weldments 


è Special Gear Drives © Contract Machining ^. good name in industry 


FALK “IN-BUILT” FACTORS 
assure full dependability — 
better service— longer life 


ALL-STEEL HOUSINGS 
Rugged, strong, rigid 
...all parts heavy steel 
plate, formed and 
welded in the Falk 
Weld Shop. 


LARGE OVERHUNG 
LOAD CAPACITY 


Large shafts, oversize 
bearings...rigid 
mountings with wide 
bearing spans to han 
die maximum loads. 


PRECISION GEARING 

Heat-treated alloy 
steel gearing, preci 
sion cut and shaved 
after heat treatment 
to eliminate distortion. 


SEALED HOUSINGS 
Splashproof, 
dustproof, oiltight. 
Dual closures and 
one-way vents keep 
oil in, dust and mois 
ture out. 





DESIGN AROUND THIS NEW 


... permits motor change in minutes 


100 SERIES 


A PAN 
Mose 


BOSTO 


100 SERIES 

REDUCTORS 
NEW space saving design 
NEW clean contours 
NEW gearing efficiency 
NEW cooling fins 


FAN COOLING optional on 


PATENTS PENDING larger sizes 
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COST-SAVING “COMBINATION” 


... continued operation with spare 


No downtime for motor repairs! 


The new 100 SERIES RATIOMOTOR combines 
an independent gear reduction unit and an easily 
detachable standard end-mounted motor. 


MOTOR CAN BE REMOVED AND REPLACED in 
a few minutes, without disturbing the gear 
reduction unit. Saves maintenance time, preserves 
alignment, permits continued operation with 
spare motor. 


ORIGINAL MOTOR CAN BE CHANGED When 
conditions require change to a motor of special 
characteristics (totally enclosed, explosion-proof, 
etc.) it can easily be attached in place of the orig- 
inal motor. 

ANY MODEL YOU NEED — FROM STOCK The 
new BOSTON GEAR 100 SERIES includes 1064 
different units to fit any drive need. Reductors, for 
mechanical drives, as well as Ratiomotors and 
Flanged Reductors, are standardized stock units 
sold by BOSTON GEAR Distributors, located in 
every industrial center of the U. S. and Canada. 


TALK TO A BOSTON GEAR FIELD ENGINEER 
Our 76-year experience as speed reducer special- 
ists will help you simplify planning, and put your 
product ahead in design. Your Boston Gear Dis- 
tributor will arrange a call, or write: Boston Gear 
Works, 71 Hayward St., Quincy 71, Mass. 


F 


RATIOMOTORS 


The complete power package. Gear 
unit has fin-cooling and other high 
efficiency features of new 100 Series 
Reductors. 


SOLD WITH OR 
WITHOUT MOTOR 


FLANGED REDUCTORS 


The Ratiomotor gear unit, supplied 
without motor. You buy and attach 
any standard end-mounted motor of 


your own choice. 


C BOSTON, A 


DISTRIBUTOR 


For nearest Distributor, look under "GEARS" in the Yellow Section of your Telephone Directory. 


4 108 MODELS — 1064 DIFFERENT UNITS — FROM STOCK 


GET NEW CATALOG R-56 


Lists models for any drive ... 
horizontal or vertical — 

right angle or parallel — 
single or double reduction. 
Includes handy selection 
charts, engineering data. 


> ing y oc 
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Helicoid Gages 


Long Life and 
enduring accuracy 
is built in! 


® Sustained accuracy of HELICOID Gages 
through years of hard service comes 
from superior design and construction. 

The HELICOID Gage has many unique 
and exclusive features. It is not only a 
pressure instrument of the utmost pre- 
cision but one that requires but a mini- 
mum of maintenance throughout a long 
service life. 

The smooth rotation of the spiral 
movement and cam outlasts and out- 
performs other gage types. There are 
no gear teeth to wear out. 

HELICOID Gages are available to meet 
every type of pressure indicating re- 
quirement. Ranges are from 15 to 20,000 
p.s.i. and vacuum or compound. 


Write for catalog today 


Helicoid Gage Division 


Why HELICOID Gages 
last longer! 


Socket (1) is one-piece drop 
forging, streamlined to reduce 
possibility of clogging. 


Bourdon tube* (3) is alloy steel, 
stainless steel or K Monel 


Tube is welded to forged socket 
(2) and tip (4). 


Connecting link and link screws 
(5) are K Monel. 


Helicoid movement (6) is cor- 
rosion resistant 


* Phosphor bronze tube also 
available. 


AMERICAN CHAIN & CABLE 


929-D Connecticut Avenue * Bridgeport 2, Connecticut 


New Parts and Materials continued 


10 to 310 vin 1 v steps, continuously 
variable between steps, at 150 ma; 
from 0 to 150 v continuously variable 
it 5 ma and 6.3 v at 3 amp center 
tapped, unregulated. Oregon Ele 
tronics, 2232 E. Burnside St., Port 
land 15, Oregon. 
For more information— 
Circle 88, inside back cover 


One-Piece Locknuts 


hese locknuts are one-piece, frec 
spinning and reusable. The upper por 
tion of the nut is slotted and the bot 
tom face is undercut, so that when the 
nut is tightened, the threaded upper 
segments move inward, causing the 
nut to produce a vibrationproof lock 
on the threads of the screw. Made of 
steel, brass, aluminum and stainless, 
the nuts are available in all machine 
screw sizes, Jacobson Nut Mfg. Co., 
Box 177, Kenilworth, N. J 
For more information— 
Circle 89, inside back cover 


Induction-Type Brake Motor 


Designed primarily for use in coin 
operated machines, precision instru 
ments and other motor operated 
devices where accurate control is re- 
quired, an fhp brake motor stops 
within 10 deg of rotation for final shaft 


(Continued on page 328) 
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TDA BRAKES 


where you 
have 
equipment 
to control 
Or 


THE VERSATILE NEW DLM BRAKE 


by Timken-Detroit^can offer remarkable help! 


Versatility ! Flexibility! The revolutionary DLM will 
serve effectively with a variety of equipment. It has 
already proved its value as a control or parking brake, 
and is used extensively on trucks, buses, machinery, 
farm equipment, cranes, shovels, hoists, golf buggies, 
and lift trucks. 

Highly Efficient! The DLM brake is basically a self- 
energizing two-shoe brake in which both shoes do the 
same amount of work—give equal forward and re- 
verse torque output, regardless of drum rotation. 
Simpler! Only 8 parts, with interchangeable shoes 
and springs. Lubrication is not required. No internal 
adjustment necessary. Enclosed design guards against 


For every industrial or automotive application 
where braking is required! 


TDA plants at: Detroit, Michigan * Oshkosh, Wisconsin + Utica, New York 


Ashtabula, Kenton and Newark, Ohio * 
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entrance of foreign matter and requires only a mini- 
mum of maintenance. 

Lighter! More Payload Advantages! Improved TDA 
design using lightweight fabricated steel shoes and 
brake supports saves many pounds over heavier, more 
costly brakes. 

For additional information and expert consultation 
about your control or brake problems contact 
Timken-Detroit® Brake Division. Complete specifica- 
tions on the DLM are available. 


TIMKEN 
BKAKES 


ROCKWELL SPRING AND AXLE COMPANY 


TRADE MAH | MEGISTERED 


New Castle, Pennsylvania 





FIRST COST ca» be the LEAST COST 
if its the LAST COST 


WRITE TODAY 
For These Publications 


1. SPECIAL STEELS FOR 
INDUSTRY. . 16 pages of 
essential data on the proper 
selection and application of 
principal AL special alloy prod- 
ucts: stainless, tool and electri- 
cal steels and sintered carbides. 


2. PUBLICATION LIST 

a complete listing of all AL 
publications, both technical and 
nontechnical (over 100 in all), 
with a handy order form for 
your convenience 


ADDRESS DEPT. PE-75 


X* ok o o The Allegheny stainless 
and super high-temperature steels used in 
jet and rocket aircraft engines and equip- 
ment are pure economy, because they do the 
job that's required of them, and they last! 
They stand up under metal-killing condi- 
tions of heat, load and corrosion, and they're 
dependable. 

There are lots of other jobs for stainless 
steel chat aren't as spectacular, or perhaps 
as tough, as those aboard a jet. Like, for 
example, in hospital or kitchen equipment 

or in cars, trains, appliances, buildings, 


etc. But, in these and thousands of other 
cases, stainless again gets the call. And 
usually, it's for the same big reason 
because it not only does the job better, but 
lasts longer and costs less in the long run 
than any other material on the market 
And that brings up this question: where 
can Allegheny Stainless help you either to 
make money, or to save it? If you have a 
product or equipment problem, call us in 
let our Engineering and Research Staff 
lend a hand. Allegheny Ludlum Steel 
Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


waos*599 8 


Make it BETTER-and LONGER LASTING-with 


Al Stainless Steel 


Warehouse stocks carried by all Ryerson Steel plants 
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EFLO 


X 


SHEET....ROD.... 


TUBING....MOLDED OR MACHINED PARTS? 


YOU CAN GET JUST 
WHAT YOU WANT 


“TEFLON £=. 


Advantages: 


CHEMICAL— Completely inert 


ELECTRICAL— Extremely low power factor 
Very high dielectric strength 


THERMAL—Temperature range 
—300 F. to 4-500 F. 


MECHANICAL— Strong, flexible 


Weather resistant 


LOWEST COEFFICIENT OF FRICTION 
ABSOLUTELY NON - STICK 


'' Made of Teflon by JOHN 
CRANE" has become practically 
a standard specification for parts 
and components subject to severe 
electrical, corrosive, thermal, me- 
chanical or atmospheric abuse. 
Whatever your requirements in 
Teflon . . . sheet, rod, tubing, 
packings, gaskets, bellows, insu- 
lators, sealing discs or non-stick 
parts . . . "John Crane" can 
supply them! 


In addition, you get these impor- 
tant plus factors: complete uni- 
formity throughout, high density 
control, freedom from flawsand rig- 
id adherenceto your specifications. 


"John Crane's" complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want 
—no compromise. If you have an 
entirely new requirement, no 
standard design or procedure— 
"John Crane's" laboratory facili- 
ties, know how, research and en- 
gineering experience go to work 
on your particular need. 


Now is a good time to put "John 
Crane" to test. Contact Crane 
Packing Company today. 


Crane Packing Co., 
6445 Oakton St., 

Morton Grove, Ill., 
(Chicago Suburb). 
In Canada: Crane 
Packing Co., Ltd., 
Hamilton, Ont. 


OFFICES IN ALL PRINCIPAL CITIES 


New Parts and Materials continued 
speeds below 50 rpm. The motor is 
available with gear reductions from 
1.5:1 to 2,592,000:1. A range of shaft 
speeds of 600 rpm to 1 rev in 7 davs 
is available 
‘hese motors are synchronous ot 
nonsynchronous induction motors 
that operate on ac only Speed of 
synchronous motors is 1800 rpm 
Either synchronous or nonsynchro 
nous motors can be stalled for an in- 
definite period of time without dam 
we to the wiring or overheating 
I'he brake-motors are available in 
various torques up to 240 in.-oz. The 
braking feature can be built into re 
versing motors and nonsynchronous 
motors that have been “ganged” to 
produce a single unit of heavier 
pacity. Gleason-Avery, Inc., Auburn 2 
N. Y 
For more information— 
Circle 90, inside back cover 


Cement for 


PVC Piping Systems 


his cement is furnished in pints, 
quarts and gallons. It permits the 
solvent welding of any approved pip 
ing of polyvinyl chloride. ‘Tube Turns 
Magazine St., 


2929 


Plastics, Inc., 292° 
Louisville 11, Ky 
For more information 
Circle 91, inside back cover 


Silicon Power Rectifiers 


hese axial lead rectifiers are avail 
ible with peak inverse voltage ratings 
to 600 v, and maximum average for 
ward currents to 500 ma at 100 C 
Less than 14 cu in. total volume 
l'ransitron Electronic Corp., Melrose 
76, Mass 


For more information— 
Circle 92, inside back cover 


Cementable Teflon Tape 


[reated for cementing with any 
commercial adhesive (including pres 
sure-sensitive adhesives), this tape will 
idhere to metal, glass, wood, plastics 
or other surfaces. (Pull test is approxi 
mately 45 Ib.) Thin-section (down to 
0.005 in.) applications of this mate 
rial can now be made for many put 
poses where Teflon’s extremely ad 
hesive-resistant surface, zero water ab 


(Continued on page 332) 
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Checking contact and backlash of a 
production gear set at the De Laval 


Steam Turbine Company. 


How to Save in Selecting Worm Gear Sets 


By James E. Gurzwitter, Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Worm gear sets have four major advantages: compactness, 
easy maintenance, interchangeable components, and high 
shock-load capacity. The user can realize maximum bene- 
fits from these advantages and reduce costs by acquiring 
some background information on the characteristics of 


worm gearing. Here are a few points to consider. 


Standard Components. Find out what standard compo- 
nents are available before proceeding with design. De 
Laval stock parts include worms, gears, bearing housings 
and end covers. By selecting from these, the user may 


sharply reduce the cost of the finished gear set. 


HOBBING MACHINE — Tangential feed gives uniform teeth of precise 
dimensions. This is accepted as the most satisfactory method for pro- 
ducing close tolerance worm gearing. 


The hob, for example, must match the pitch diameter, 
pitch, lead and tooth form of the worm. Designers who 
are familiar with standard hobs can design a worm ac- 
cordingly and save the expense and delay of obtaining 


a special hob. 


1 Note on Assembly. The worm, having threads which 
are continuous in form, is not critical in regard to end- 
wise location. The gear, however, must be precisely posi- 
tioned in an axial position. Accumulation of tolerances 
on the dimensions of housings, shafts, bearings and gears 
makes it impractical, in most cases, to control the loca- 


tion of the gear by accuracy of machining alone. 


Shrouding. Heat developed in the gearing will be more 
freely dissipated through a comparatively open housing. 
Close shrouding is permissible only when intermittent 


operation is the rule. 


Helpful Manual on Worm Gear Sets 


For information on how to select, 

install and maintain worm gear 

sets, send for this helpful manual. 

It contains useful data on 

gearing and includes examples 

of specific selection problems with 

their solutions. Write on your 

business letterhead to the De Laval 

Steam Turbine Company, 801 Nottingham Way, Trenton 


2, N. J. for Catalog 5000. 





Fosbond zinc-phosphating Process 
made EVEN BETTER with new, improved 


€ Gives you one-coat painting 


e Lowers effective phosphate weight as much as 70% 


e Reduces maintenance cost by cutting down sludge 


e Gives more and better surface activation at reduced cost 


Painted metal surfaces (on automobile 
bodies, home appliances, and other 
products) enjoy greatest corrosion- 
resistance when protected beforehand 
with Pennsalt Fosbond® coatings. Now, 
a pre-Fosbond bath with ACTIDIP? 
brings about even greater crystal refine- 
ment, prevents powdering, allows finish- 
ing with a single coat of paint. New, 
improved ACTIDIP, used as a pre-rinse, 
reduces subsequent zinc phosphate coat- 
ing weights up to 70% over those coat- 
ings applied without surface treatment. 
As an ingredient in Pennsalt Activated 
Cleaners, ACTIDIP activates during the 
pre-cleaning cycle and reduces zinc 
phosphate coating weights by as much 
as half. 


With recent improvements in formula- 
tion, ACTIDIP makes your job easier, 
boosts your coating quality: (1) Free- 
flowing and non-caking, new ACTIDIP 
dissolves more easily, speeds tank charg- 
ing; (2) ACTIDIP has greater stability, 
will not lose its superior activating power 
at higher cleaning temperatures; (3) 
ACTIDIP, alone or in a Pennsalt Acti- 
vated Cleaner, reduces sludge and main- 
tenance costs in the phosphating bath. 


Two convenient forms. New, improved 


ACTIDIP comes to you in a choice of 


two forms: (1) Super ACTIDIP Powder 
for use in its own activating bath be- 
tween cleaning and phosphating; (2) 


Sensational reduction in phosphate-coating weight is shown by these photomicrographs (enlarged 
84 times). Untreated panel (left) requires 1006 mg./sq. ft. for adequate phosphate protection, 
while ACTIDIP-treated panel (right) requires only 277 mg./sq. ft. for effective coverage. 


Pho T" WU T R 


MU Y» r G R 


Pennsalt Activated Alkaline Cleaners 
for soak or spray cycles—cleaning and 
activation in one bath. Either form you 
choose gives your organic finish a better 
start towards corrosion-resistance, long- 
lived luster, and lower cost. 


Find out why Pennsalt’s Fosbond Proc- 
ess means the best in phosphate coat- 
ings, and how ACTIDIP can bring you 
better finishing at lower costs. Ask your 
Pennsalt man or write Metal Processing 
Dept. 278, Pennsylvania Salt Manufac- 
turing Company. East: Three Penn 
Center Plaza, Philadelphia 2, Pa.; West: 
Woolsey Bldg., 2168 Shattuck Ave., 
Berkeley 4, Calif. In Canada: Pennsalt 
ChemicalsofCanada, Hamilton, Ontario, 


it 


Pennsalt 
Chemicals 


Metal Cleaners * Phosphate Coatings * Cold-Working Lubricants 


YOUR FT R S H 
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NEW UNIVERSAL 
PATCHCORD 


PROGRAMMING 


SYSTE M S are designed especially for programming required on 


® Analog Computers 


® Test Equipment 
® Digital Computers 


® Automatic Control Equipment 
® Data Processing Equipment 


and similar devices 


These units incorporate many new design features that assure reliable 


programming for the most critical applications. They are now available 
with 240, 816 and 1632 contacts. 


AIRCRAFT-MARINE PRODUCTS, INC., 


2100 Paxton Street, 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD 


Harrisburg, Pa. 


1764 Avenue Road, Toronto 12, Ontario, Canada 
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This high pressure pump is 
one of a complete line of 
Philadelphia pumps designed 
in capacities from 2cc to 
15,000 gph. 


q Garlock Teflon packings, 
CHEVRON packings, and 
Garlock gaskets such as these 
assure uninterrupted service 
of Philadelphia pumps. 


J 
K has the answer 


for ALL our packing and gasketing problems” 


Since its early years, the Philadelphia Pump and Machinery Company, 
has standardized on Garlock packings and gaskets for its 863 different 
models of controlled capacity pumps for pressures up to 50,000 psi. The 
reasons are simple: 


Oo Only Garlock makes a complete line, therefore only 
Garlock can take complete responsibility for all pack- 
ing and gasketing problems on all Philadelphia 
pumps. 


be Garlock’s engineering service is unduplicated in the 
industry. (Every one of Garlock’s 125 salesmen is a 
trained packing expert.) In addition, Garlock main- 
tains an Engineering Service Department staffed with 
specialists in every phase of packing and gasketing. 


Prove for yourself that Garlock has the answer for every packing and 
gasketing problem. Call your local Garlock representative. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffalo, 
Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles, 
New Orleans, New York City, Palmyra (N.Y.), Philadelphia, Pittsburgh, 
Portland (Ore.), Salt Lake City, San Francisco, St. Louis, Seattle, Spokane, 
Tulsa 


in Caneda: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


(JARLOCK 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, RUBBER EXPANSION JOINTS 


New Parts and Materials continued 


sorption, chemical inertness, broad 
service temperature range and unusual 
dielectric qualities are desired. 
l'eflon tape, 0.005 to 0.060 in. in 
thickness, is available in continuous 
rolls up to 12 in. wide. Sheets are also 
available in in. thickness in sizes up 
to 24 x 24 in., and in ¥% in. thickness 
up to 48 x 48 in. United States 
Gasket Co., Camden 1, N. J. 
For more information— 
Circle 93, inside back cover 


Filter with Porous 
Bronze Elements 


This 2 in. industrial filter was de- 
signed for bulk handling of liquids, 
gases, diesel fuel, hydraulic fluids, gaso 
line, water, chemicals, oils, distillates 
and compressible fluids. It is said to 
provide filtration with low-pressure 
drop. The permanent porous bronze, 
cleanable filter element takes out sol- 
ids from 80 micron down to 6.5 
micron. Arrow Tools, Inc., 1914 S 
Kostner Ave., Chicago 23, Ill. 

For more information— 
Circle 94, inside back cover 


Single-Turn 
Precision Potentiometer 


These potentiometers permit cx 
ternal independent phasing of each 
sectional cup without affecting the 
phase relationships of others in the 
group. Furthermore, the phasing may 
be accomplished after mounting in 
equipment, in order to correct or cancel 
out any mechanical or electrical errors 
that may have developed during oi 
after assembly. The phasing is accom 


(Continued on page 335) 
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“THIS FLOORING MATERIAL HAS EVERYTHING.” 
l'hat's what users of Inland 4- WAY sAFETY PLATE say about 
this rugged, steel flooring material. No other material 
offers such a combination of advantages. For example, it's 
(A) STRONG and DURABLE. Not just a safety flooring surface 
material, but a steel plate that can be used as a structural 


member. (B) EAsY TO KEEP CLEAN. Smooth, non-porous 


surface with no dirt traps. (C) FIRE RESISTANT. Can be used 


in applications where ordinary flooring is unsafe. (D) Es 


TO FABRICATE. [s readily cut, sheared, punched, welded 


and formed with conventional equipment. (E) ATTRACTIVE 


Pleasing over-all pattern design provides neat, modern 


appearance. (F) EASY TO APPLY. Lug design makes pieces 
easy to match. (G) SLIP-RESISTANT. Unique raised-lug pat- 
tern gives traction to feet and wheels. For more facts on 


using Inland 4-WAY SAFETY PLATE, please turn the page 





Manufacturers from coast to coast and in every type of 
business are discovering how versatile Inland 4-WAY SAFETY 
PLATE can answer their flooring problems in every case 
where safety, strength, fire resistance, long life and ease 
of maintenance are required. They're learning how sur- 
faces covered with 4-WAY sarETY PLATE pay off in saved 


man-hours, better fire protection, cleaner plants. They're 


finding that this same versatile material can add an impor- 
tant (and saleable!) safety feature to many of their products. 

The next time you walk through your pl int, keep your 
eyes open for places where rugged, economical Inland 
t- WAY SAFETY PLATE can be put to work to help you increase 
the efficiency of your operation and the saleability of 


Ask vour steel distributor about 4-W AY !* 


your produc ts 


of 18 Useful Ideas 
1-WAY SAFETY PLATI 


ti icked with 


s your request 


INLAND STEEL COMPANY 


38 South Dearborn Street * Chicago 3, Illinois 


Sales Offices: Chicago * Milwaukee * St. Paul * Davenport 
St. Louis * Kansas City * Indianapolis * Detroit * New York 


*Reg 


Mark 
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plished by loosening a clamping nut, 
moving the terminal board in the de 
sired direction, then retightening. 
hese potentiometers have no clamp 
ing rings to hold cups, and therefore 
à reduction. in. overall. diameter is 
rcalized. 

[he units are available in five dif 
ferent sizes to mect the many func 
tional requirements: $, 15s, 18, 2 and 
3 in. dia. Clarostat Mfg. Co., Ini 
Dover, N. H 


For more information— 
Circle 95, inside back cover 


Dual Lamp Indicator 


[his miniature indicator light con 
tains two independently wired bulbs 
and thus can indicate four different 
conditions. ‘The dual lamp indicatoi 
is 1.80 in. long and mounts in a 
0.75 in. dia hole in panels up to 

in. thick. The replaceable plug-in 
bulb assembly contains two neon 
two incandescent bulbs and is avail 
ible in amber, red, blue, green or 
clear. ‘The insulated case is made of 
black anodized aluminum.  Eldema 
Corp., 9844 Remer St, El Mont 
Calif 

For more information- 
Circle 96, inside back cover 


Timer Valves Control Flow 


[he flow of liquids, gas, Or air can 
be controlled automatically with timer 
valves which consist of a solenoid 
valve and a timer control sealed in a 
watertight case. These timer valves 
turn the flow on or off at desired time 
intervals. They can perform this func 
tion each day with repeat cycle opera 
tion—no resetting is needed. The timer 
valves can also be used to obtain con 


(Continued on page 339) 
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New publication by Purolator is the first comprehensive filtration 
guide ever edited specifically for designers 


Answer: 


Question: 


Where can a designer find all the Purolator's new "'Filtration 


answers to his filter problems? 


Where can filters be used profit- 
ably? When should they be used? 
How do filters save money ? What 
are the facts about degree of fil- 
tration, flow rate, contamination 
to be removed, viscosity of fluid? 


Product Designers” spells 
These are questions that con- 


application conside 
tinually come up in design work. detail and include 
But, up to now, no handy, author- 


itative source has been available 


glossary of terms 
filtration. Here are 
for the designer’s files. 


section headings 


—————————— 


Manual for Product Designers" 


Now, for the first time, Puro- 
lator's new manual gathers all the 
answers in one place and makes 
them available to the product 
designer. “Filtration Manual f 


r 


PAGE PAGE 


WHY ARE FILTERS USED 4 WHERE THE DESIGNER CAN SELECT A FILTER 

WHERE FILTERS ARE USED 6 Gasoline engine lubrication 

PLANNING FILTRATION IN ADVANCE 8 Tank and crankcase breathers 
FILTRATION ENGINEERING 10 Air intake for engines and compressors 

How filters are applied 10 Hydraulic fluid 

Glossary of filtration terms 16 Machine tool! coolant 

How Purolator filters are made 18 Bulk fuel handling 
Diesel engine fuel 

PUR TOR Diesel engine lubrication 
Fuel oil burner 

APPLICATIONS THAT CALL FOR 

FIRST in the 5 field of filtering SPECIALIZED STUDY 


MAIL THIS COUPON FOR YOUR COPY 
Dept. D7- 329, Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. 


Please send me the following 


Copy of ‘Filtration Manual for Product Designers 
I'm including 25¢ to cover postage and handling 


Enclosed is a description of our filter problem. How should we solve i 


NAME TITLE 


COMPANY x ADDRESS 
CITY... 


22 
23 
23 
23 
24 
25 
26 
28 
28 
29 


30 





modern design specifies stainless steel 


McLouth 


STAINLESS 


Steel 


for automobiles 


The beautiful bright molding and trim that style 

your car are made of non-corrosive, easy to clean 
Stainless Steel. Designers of automobiles and hundreds 
of other products specify Stainless Steel 

for its many valuable properties. 

For the product you make today and the 

product you plan for tomorrow specify McLouth 

high quality sheet and strip Stainless Steel. 


McLouty Stee. CORPORATION 
Detroit, Michigan 


MANUFACTURERS OF STAINLESS AND CARBON STEELS 
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Model D-11 
to 2 g.p.m., 25-42 p.s.i. fo 7.5 g.p.m., to 18 p.s.L. to 17 g.p.m., to 17 p.s.i. 


— M eee —— 


Models U-17 and U-34 ME — Models 3F and 3j 
to 38 g.p.m., to 21 p.s.i. to 70 g.p.m., to 11 p.s.i. ! to 5 g.p.m., 29-65 p.s.i. 


NEW EASTERN CATALOG 


Eastern Centrifugal Pump 
Catalog contains engineering 


Recent redesign of these close-coupled Centrifugal 
Pumps has gained tremendous ruggedness and 
allowed for a wide selection of power requirements. data, performance charts 


In every detail of size, weight, space requirements, diagrams and helpful general 


power, and costs, Eastern pumps fill the bill for strict information. Request 
process standards. Bulletin 1 10B. 
Six standard models range from 1/8th to 3/4 H.P., 


with capacities up to 70 G.P.M., pressures to 65 P.S.I. 

Eastern Centrifugal Pumps are available in Cast Iron, 

Bronze, Stainless Steel, Monel, and Hastelloy “C”. aste. 
Eastern's engineering service offers many special models 


to meet your specific needs as to capacity and 
construction. Recommendations entail no obligation, INDUSTRIES, INC. 


and your inquiries are invited. 100 SKIFF ST. 
HAMDEN 14, CONN. 
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INSIDE INFO FROM HOLO-KROME 


Compare These HOLO-KROME Features! 


COMPLETELY FORGED SOCKET HEAD... no 
drilling or broaching—metal fibers stay in- 
tact for stronger hex sockets. 

SCIENTIFICALLY DESIGNED SOCKETS... depth 
carefully proportioned to give greatest 


head and socket strength, firmest key grip. 


The secret’s in the socket! 


| 
| 
| 
| 
| 
| 
s 


VY 


uu EL. OFM 
: 


Please send me FREE a Holo-Krome Socket Screw for my inspection. 





SHARP HEX CORNERS...carefully formed 
socket corners resist internal reaming. 
UNTAPERED WALLS... for better key fit, 
longer key life, even tighter wrenching. 


For the finest in Socket Screw products... 
for revolutionary SAME-DAY SERVICE—the 


name to remember is Holo-Krome ! 


LOOK INSIDE A HOLO-KROME SOCKET! 


Send in the coupon below and we'll send you FREE 
a H-K Socket Cap Screw (we've omitted heat treating 
to let you get a better look at the mirror finish and 
sharp hex corners under the usual black finish). Look 
it over carefully, and see for yourself whot a real 


difference H-K quality and skill can make! 


HOLO-KROME 


HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 


Sold only through authorized Holo-Krome distributors. 
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New Parts and Materials continued 


tinuously intermittent operation that 
is, they can be set to open and clos 
1 valve a certain number of times per 
minute, hour or day 
Ihe timer valves fit all standard 
pipes à in. and larger, and operate on 
110 or 220 v, 60 eps current. Auto 
matic Controls Corp., 2390 Win 
wood, Ann Arbor, Mich 
For more information 
Circle 97, inside back cover 


Air Volume Booster 


lhis booster has a 3 in. dia supply 
ind exhaust seats and its flow capacity 
is 115 cfm, when signal pressure 1s 
10 psi and supply pressure is 50 psi 
With a 150 psi supply, capacity is 170 
cfm. ‘The unit is capable of handling 
supply pressures up to 250 psi, signal 
or output pressures to 150 psi 

l'he booster is for speeding response 
of air cylinders, or diaphragm valves 
It may also be used to shorten time 
lag caused by long transmission lines, 
or for cascade use. A signal chamber 
volume of only about 14 cu in. is pro 
vided for small capacity signal sources 
Maximum © signal pressure chang: 


needed to initiate output change is 


(Continued on page 340) 
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specially 


This close up photo shows installa- 


tion (circled) of OHIO Speed Re- 
+ e * ducers, Note the angle mounting of 


each reducer 


m" 
^ 
pond. 


? 


Illustration at 
the right pic- 
tures a complete 
unit and the lo- 
cation and op- 
eration of 18 
OHIO Speed Re- 
ducers. 


. speed reducers that are rugged, durable, and trouble-free have convinced engineers 
to depend upon Ohio Gear. Design engineers at Paper Converting Machine Company of 
Green Bay, Wisconsin worked with Ohio Gear in developing the special Speed Reducers 
for their new Multicolor Rotary Rubber Plate Letterpress. Special speed reducers are an 
all important factor in the operation of these 6 color presses where color control and 
accurate register are essential for process printing. 

Ohio Gear can help you design a special reducer for your application where a 
standard unit will not do the job. Let us help you with your special gearing problems. 


ESTABLISHED 1915 


OHIO GEAR COMPANY 1325 East 179th Street * Cleveland 10, Ohio 
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Need rivets 
of AL, FE, 
Ni, or CU? 


Milford makes rivets from a wide variety 
of metals, alloys, platings and finishes! 


Any wire material that can be cold-formed 
can be manufactured into a wide variety of 
precision rivets by Milford. 


Semi-tubular, full-tubular, bifurcated, cut- 
lery, special decorative rivets—Milford cold- 
forms them all. It’s Milford cold-forming 
that makes possible the low cost, excellent 
finish and inherent strength of both Milford 
Rivets and the finished product. 


To cut delivery time and production costs, 
to improve product appearance, to assemble 
your product on automatic rivet-setting 
machines—get in touch with Milford! 


MILFORD 
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less than ] in. of water. The boosters 

are available for 3, 4 and 1 in. pipe 

sizes, in ratios of 1:1, 1:2, 1:3, 2:1 and 

3:1. Governaire Div., Bellofram Corp., 
Burlington, Mass. 

For more information— 

Circle 98, inside back cover 


Infinitely Variable Gear 
Reduction Transmission 


A gear reducer with infinitely vari 
able speed from true zero to the max 
imum of the unit is provided by build 
ing a gearhead into the output side of 
a fhp variable speed transmission. Be 
cause the gearhead input shaft is in- 
tegral with the output shaft the speed 
of the gearhead output shaft is said to 
be infinitely variable. Speeds can be 
changed instantly while the unit is 
running or stopped, simply by mov 
ing the speed control lever on the unit. 
It is said that the unit develops con- 
stant torque with exceptionally ac 
curate speed control. 

Gear reductions of 2, 3, 4 and 5:1 
that develop 20 to 1000 in.-lb torque 
are available. Input and output shafts 
are parallel and the output shaft ro 
tates counter clockwise on standard 
models. Clockwise operation is also 
available. Revco, Inc., 1900 Lvndak 
Ave. So., Minneapolis, Minn. 


For More Information— 
Circle 99, inside back cover 


Explosionproof Motors 


Rerated NEMA explosionproof mo 
tor is manufactured in ratings l to 
30 hp. Made for Class I, Group D, 
service for areas where inflammable 
gases and volatile liquids are present 
and Class II, Groups F and G service, 
for areas where combustible dusts are 


MILFORD RIVET „omn. 


: & MACHIN E co. This motor is fully enclosed, non 
RIVET ventilated, in frames 182 and 184 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 


ELYRIA, OHIO è AURORA, ILLINOIS è NORWALK, CALIF, (Continued on page 344) 
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. . . one way is with Customized end bells like these 


PROBLEM: To design your product for maximum economy 
of manufacture while maintaining the utmost in perform- 
ance...and to do this with modern and attractive styling. 


SOLUTION: Bring your product design to Jack & Heintz. 
Let J&H engineers custom-build a motor to be an integral 
part of your particular product. 

Whether your prime consideration is special mechanical 
features, exacting electrical specifications, the ultimate in 
styling, or economy of manufacture, you'll find J&H en- 
gineers will work to satisfy your requirements. Pictured 
here are examples of end bells specially designed for a 


few of our customers...each pleases the eye, yet each 
incorporates necessary functional characteristics of a 
Jack & Heintz Customized Motor. 

Get the facts! Send for our free booklet titled, When to 
Specify Special Motors. Twenty pages of valuable informa- 
tion that will answer your most 
searching questions. Includes case 
histories, photos, charts and other 
pertinent data. Write Jack & Heintz, 

Inc., 17627 Broadway, Cleveland 1, 
Ohio. ©1966, Jack & Heintz, Inc 


MZLLDTAD Eo 33i DIS MITT 
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MUELLER BRASS CO. 
FORGINGS 


give THUNDERBIRD tops 
a snug fit the year around 


The Motor States Products Division of Detroit Harvester 
Co.—a major supplier of top assemblies for convertibles 
—has found Mueller Brass Co. forgings an ideal answer 
for securely fastening down the tops on the Ford 
Thunderbird. In a summer shower or in the snow of winter 
the top is always snug and draft-free. There are a pair 
of each of the three Mueller Brass Co. forgings shown 
here used in locking the Thunderbird top securely around 
the sides and rear deck. The locking lever (A) is incor- 
porated in the top and operates a locking pin that 
fastens into the rear hold down clamp (B). A pair of 
side hold down clamps (C) are located just behind each 


door opening and clamp fasteners on the top hook into 
these forgings to rigidly hold the top in position. These 
forgings hold the necessary close tolerances and provide 
an excellent surface for buffing and chrome plating. 
In addition, the price is favorable and deliveries are 
good. For these reasons, as well as their inherent 
strength and durability, a switch to Mueller Brass Co. 
forgings can prove advantageous. Write today for our 
engineering manual (No. H-58565) . . . or better yet, 
call in one of our engineers to investigate possible 


forging applications in your products. 
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METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY, Director of Research 


A. rear locking lever m , 
The other day one of our sales engineers stopped in 
discuss gear applications and the subject got ar 
to the amount of zine permissable in gear and bea 
alloys. Engineering books state that zinc is not d 
in bearing alloys. While this statement is true 
ing the commonly used copper-tin and c 
alloys, it does not necessarily apply to other 
alloys. The 600 series bearing alloys, in 
keenly interested, depend upon a high zir 
along with several other metal constituent 
them with their fine bearing properties. 

My explanation to our sales engineer 
as follows: The question as to whether or not 3 i 
detrimental in a bearing alloy depends upon the remain- 
ing constituents in the alloy. À c l 
amount of zinc is detrimental 
alloy containing 80% copper, 
A zine content of 4% is permi 
containing 88% copper, 4% tin and 4 
in an application not subject to heavy 
alloys the tin combines with some 
form a hard copper-tin constituent whic 
through the soft copper matrix, or mat of 
higher the percentage of tin present, the 
quantity of hard copper-tin constituent 
also combines with copper increasin 
the matrix. Therefore, when zinc is present 
a high tin content, the matrix becomes too hard 
“out of balance” resulting in poorer bearing 

In the 600 series, copper, silicon, mangazese, 
present with zinc. There is sufficient manganese present 
to combine with the silicon to form a purple manganese 
silicide which is embedded in the copper-zine matrix. 


Y > T / a " 1 
Since the manganese-sii cide constitue f i much higher 


B. rear hold down clamp 


micro hardness than the cop pe r-n sf ient ai phospho 
bronze, the matrix of the 600 series | } i 
hardness ithout impairing 

thia instance, zinc is not detr 

il produce s an alloy t J} 

resists pounding and distoriion. 

Like many engineers, we, too, were ptical of th 
bearing properties of the first 600 alloy developed. A 
manufacturer of worm driven truck transmissions wa 
having difficulty with the failure of chill cast high tin 
bronze gears in busses used in the hilly section of Lo 
Angeles and Pittsburgh, and solved his problem by 
using gears made from 600 metal. 

Since that time, we have had over a hundred success- 
ful applications on difficult bearing problems where cast 
bearing bronzes have failed. An interesting observation 
is that once a customer uses 600 alloys, he no h 
other applications, but continues to use it over a long 
period of years. Our original customers are still or 
our books. 

In conclusion, we agree that zinc is detrimental to the 
bearing properties of the phosphor bronze type of alloy 


I 


but is of benefit to the 600 series allovs, a I makes a 


harder matrir, permitting the alloy to resist pounding 
action better than the softer pho phor bronze alloys. 

I’ve just about run out of space for this time but 
we'll have another subject for discussion later. If you 
have any problems or questions about non-ferrou 
alloys, just write me here at Mueller Brass Co. and 
we'll see what we can do. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 


C. side hold down clamp 


€ WRITE TODAY FOR THE ENGINEERING MANUAL YOU NEED 


1 


Mueller Brass Co. Forgings 
j Engineering Manual H-58565 
forgings 
© bress | ' Tuf Stuf Aluminum Bronze Alloys 


P Engineering Manual H-58563 


Aa aluminum | 600 Series Bearing Alloys 
“ Engineering Manual FM-3000 


Copper Base Alloys in Rod Form 
Engineering Manual FM-3010 
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beaver 
ball screws 


l 

Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
and ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
funnel jacks. Any diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 
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B Fastest growing 


ball screws 
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Seaver 

Drecision 

/ Droducts 
i INC. 


a CLAWSON, MICH. 


1 
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New Parts and Materials continued 


326U are fully en 


closed and equipped with sparkproof 


Frames 213 thru 
aluminum fan, large cast iron conduit 
box, long-register, one-piece cast iron 
bracket with eight bolts 
bracket Electro Dy 


neral Dynamics Corp., 


frame, end 
on each end 
namic Div., G 
Bavonne, N. J 
For more information— 

Circle 100, inside back cover 


Add-and-Subtract Counter 


lhis dual bank counter was devel 
oped for use in a navigating instru 
ment. It was intended to give the 
read-out of distance to the right o1 
Che shutter 
operates to block off one side of the 
counter when the instrument 
through zero point, so that all read 


left of a reference point 
passes 


ings are additive in either right or left 
direction 

Che drive shaft rotates at 1200 rpm, 
which gives a registering speed of 
120,000 increments per min through 
the graduated scale of the unit wheel 
Overall dimensions are 2} x 1 x 14 in 
high. Durant Mfg. Co., 1938 N. Buf 
fum St., Milwaukee 1, Wis. 


For more information— 
Circle 101, inside back cover 


Flexible Coupling 


A flexible coupling capable of trans 
mitting torque through a range of an 
gular shaft misalignments is available 


(Continued on page 346) 


^ 


The same ^ 
device that ' 
operates 

wing flaps, 


helps make 


paper 
stronger 


l rg umm 
LJ 

M 

© 


Beaver Ball Screw mecha- 
nisms have been selected 
by Shartle Bros. Machine 
Division, Middletown, Ohio, 
for the control unit in their 
line of jordaners and refin- 
ers used in paper manu- 
facture. 


WHY? Because ' Beaver 
Ball Screws permit fast 
adjustment for change of 
stock characteristics by af- 
fording easiest manipula- 
tion and most positive 
positioning of the plug. 

Can your product be 

made more efficient 


m with Beaver Ball Screws? 
| Write for literature. 


Seaver 
Drecision 
{ Droducts 


| INC. 
» CLAWSON, MICH. 
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ANOTHER D 


NEW DEVELOPMENT Mi 
I iN PACKING DESIGN 


SPRING MOUNTED CUPS 


Provide Better Seal........ Reduce Friction 


Bottom of cup 
compressed. 


Excessive pressure 


b" 


Lip forced away from 
cylinder wall. 


Houghton hydraulic research has come up 
with one of the chief answers to the problem 
of excessive friction, short cup life and 
chatter so often encountered in cup packing 
installations. Now, instead of the squeezing 
action of bolting the cup packing in place 
between the piston and the follower plate, 
you can use a spring mounting with pre- 
formed cup packings. The illustrations show 
the obvious advantages. 


... products of 
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Light spring pressure 
holds cup in position. 


Heel not forced 
against cylinder 
wall. 


Side wall free to 


form perfect seal, 
allowing cup to 
breathe. 


This leadership in hydraulic know-how is 
typical of Houghton, which makes all types 
of hydraulic and pneumatic packings, as 
well as a complete line of hydraulic oils 
and fluids. 

Standardize on Houghton. You'll get the 
newest first —and the best always. Call your 
Houghton Man. He will explain their Hy- 
draulic Service. E. F. Houghton & Co., 303 


Ready to give you 
on-the-job service... 


345 





‘POWER TRANSMISSION NEED ? 


driving ... conveying... 


There's a 
culinamn chain drive 
for every purpose 


Keep installation and operating costs down with efficient, economical Cullman 
roller chain drives. They deliver more for less . . . save space, increase your equip- 
ment capacity, absorb shock loads. 
For more machinery production and guaranteed, long trouble-free service specify 
Cullman on your next chain drive instaliation. Why not take advantage of 60 years of 
experience in engineering and producing the right chain drive? 


(0€ u i | nm an Write today for 


Catalog 51, or see 

! POWER TRANSMISSION your local Cull- 

33553 ROLLER CHAINS AND SPROCKETS man distributor. 
REPRESENTATIVES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


CULLMAN WHEEL COMPANY, 1334 ALTGELD STREET, CHICAGO 14, ILLINOIS 


AT BOOTH 838 - IRE SHOW 


RADIATION SOURCES 
Gauging 


Calibration 
lonization 


SHEET 
CORPORATION 


serves you from 


ZN 
MIDWEST 


J 


WEST EDGE-LIGHTED PANELS 
eg een! cut a Aircraft Control and 
pie ue Electronic Equipment 
CANADA 


TRN 


B 


R 


EUROPE 


PLASTIC DIALS 
Aircraft Instrument 
Electronic Equipment 


METAL DIALS, PANELS AND NAMEPLATES 
ISOPTOPE ACTIVATED LIGHT SOURCES 
LUMINESCENT MATERIALS — 
STATIC ELIMINATORS p 
TV PHOSPHORS 

X-RAY SCREENS 


New Parts and Materials continued 


diameters between 4 and 
misalignments of up to 
iccommodated by the 
coupling 

Lhe ccupling contains three discs, 
mounted between the two hub flanges 


| wo tscrews on each hub permit 
positive ittachment to the shafts 
Oerlikon ‘Tool Arms Corp., of 
America, P. O. Box 3049, Asheville, 
N.C 
For more information 
Circle 102, inside back cover 


High Volume, High Pressure 
Hydraulic Pumps 


l'hese pumps will deliver 65, 90 0i 
110 gpm at 1200 rpm, depending on 
the model. Speeds range to 2000 rpm, 
pressures to 1500 psi and fluid horse 
power to 150 hp. New York Ai 
Brake Co., Hvdreco Div., 1100 E. 222 
St., Cleveland 17, Ohio 
For more information— 
Circle 103, inside back cover 


Rectangular Panel Meter 


[his is a 4-in. panel meter. It is 
dimensionally interchangeable’ with 
other meters of the same size and 
stvle. The D’Arsonval movement has 

(Continued on page 347) 
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New Parts and Materials continued r " y 
T3 Engineering News from T LB TI ye 


nta 
FOR AIRCRAFT 


‘ 


] Wa MM FOR INSTRUMENTATION 


a coil which may have as many as 12, 


000 turns of wire mounted on polished 


steel pivots whi h Ix if in ver Cup 


jewels. ‘The movement is balanced by 


FOR MINIATURIZATION 
three adjustable balance weights 


on 
cross arms Ihe scale arc of 95 deg 


is + in. long 
Current ranges are from 0/5 d< 


microamp to 0/50 d-c amp. Meters 


with external shunts can be furnished 
for ranges up to several thousand am 


peres. Voltage ranges run from 0/5 


milliv to 500 v. Assembly Products 
Inc., Chesterland, Ohio INSTRUMENTS and AIRGRAFT 


For more information 


Circl= 104, inside back cover á : e : 6 
Save space and weight in instrument and aircraft design. 


Specify small-diameter seamless metal bellows. Bridgeport 
Thermostat’s specialized experience in 

bellows engineering provides these 

tiny units as small as M" and 5$" 
diameter, and in a wide range of 
characteristics and metals. 


BELLOWS ASSEMBLIES 


Practical savings in time, trouble and 
money can be made by buying com- 
plete bellows assemblies . . . let Bridge- 
port Thermostat show you how. 


Magnetic Motor Controls 


These UI ipp ved ontrols have 
ceramic insulators, three-phase prot« 


tion and are equipped with adjustabk 


MALUM > 
overload relays. Ratings ar 3 D, CONTROLS COMPANY 
single phase; 5 hp, thre phas 150 Mr. Controls 
10 hp three phase +40 oF > 5 


at Ge ee ae are BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


81 St., New York 24, N. Y. 
For more information 


Circle 105, inside back cover 


Send me the Bridgeport bellows data checked below: Dept. EP-125 
C] Full details on new, small-diameter bellows 


[] Bellows Engineering Catalog 
Miniature Overheat 


Warning Control NAME 
lIhis thermal switch. weighs | 


It is made and tested in accordance 


with specifications Mil-S-25345 and 
Mil-E-5272A 


COMPANY 


ADDRESS. 


CITY 


Inside the metal housing 


of th 


(Continued on page 348) ——————— 
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PRESSTITE sealing 


X Os cgi 


Extruded Permagum -beads 
seal voids under bottom 
breaker strip of refrigerator 


from top to bottom... 
refrigerators and freezers sealed 


with PRESSTITE PERMAGUMS" 


stay drier and colder 


Where effective, permanent sealing is a factor, Presstite's many 
types of Permagums may be perfectly adapted to the need. They 
are used extensively, for example, in a wide range of refrig- 
erator applications. 


Permagums offer unusual and outstanding characteristics: 


* available in extruded beads or tapes and bulk. 


© range from soft pastes for gun or knife application to very stiff 
mastics. 


non-oxidizing, non-drying, non-hygroscopic. 
non-corrosive to all metals. 

highly resistant to water and moisture vapor. 
low odor level. 

non-staining, can be painted immediately. 


unaffected by temperatures ranging as low as —30°F. to as high 
as 400°F. 


excellent adhesion and cohesion. 


Bulk Permagum thumbed into 
irregular gaps in freezer door 


WRITE TODAY. Describe your sealing ap- 
plication and we will gladly send samples, 
data and prices. 


2730 CHUOUTEAY AVE. © St. OUTS 10, MO 


New Parts and Materials continued 


contro] is a sensitive and accurate 
mercurv contact thermostat which wil! 
detect a bearing overheat temperature 
of 275 F and light a warning signal 
in less than 4 sec from the time the 
overheat condition takes place. No 
umplifier, relays or bridge pickup box 
are needed by control, which mav be 
supplied with thermostats of any tem 
perature setting up to 550 | 
l'he complete control is 118 x 3 in 
dia, and weighs 0.065 Ib. Vapor Heat 
ing Corp., Dept. PR 56, 80 E. Jack 
son, Chicago 4, Ill 
For more information 
Circle 106, inside back cover 


Beryllium-Copper Strip 
0.0005 In. Thick 


Bervllium-copper strip rolled to 
thicknesses as low as 0.0005 in., oi 
to any thicknesses where tolerance re 
quirements are as close to +0.0001 
in., is supplied in widths %® to 7 in 
Bervllium-copper is the clectricall 
onductive metal which can be 
stamped and formed in the soft condi 
tion and then heat-treated at 100 | 
for 2 hr to produce springs. American 
Silver Co., 36-07 Prince St., Flushing 
54, N. Y 

For more information— 
Circle 107, inside back cover 


Thermal Switch Weighs 
Less Than 1 Oz 


Chis switch has an operating differ 
ential of +1 deg, with extremely fast 
response. It has an effective calibra 
tion temperature rating from —20 | 
to 1000 | 

his switch is said to continue oper 
iting accurately within its rated ca 
pacity even when subjected to momen 
tarv overshoots of 1000 F beyond its 
rating. It will also operate without in 
jury on undershoots to as low as 


(Continued on page 351) 
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MORSE TORQUE LIMITER PROTECTS MOTOR AND 
REDUCER FROM DEAD-STOP OF DRIVEN UNIT! 


Morse Torque Limiter and sprocket act as slip clutch on Model 55 Automatic 
Electric Shift Trimmer made by The Wheland Company, Chattanooga. 
Arbors are shifted at 120 fpm, instantly stopped and locked into place. 
Torque Limiter on jackshaft is set so sprocket slips when motor torque 
(38 ft.-lbs.) is exceeded. Absorbs inertia of 1-hp, 155-rpm gearmotor; reduces 
shock on drive unit when driven shaft is stopped. 


Typical application shows how you can safeguard 
drive units and eliminate shear pins 


Check these advantages of 


Morse Torque Limiters 


Eliminate downtime 


Torque-sensitive and fully 
adjustable 


Completely automatic and 
dependable 


Resume operation 
automatically 


Compact, standard sizes 


Product Enginecring 
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In this Wheland Electric Shift 
Trimmer, two 200-pound saw ar- 
bors are automatically moved into 
position at 120 feet per minute... 
then stopped dead and locked 
into place. 


The tremendous shock trans- 
mitted to the drive mechanism 
when the arbors are stopped, is 
safely dissipated by a Morse 
Torque Limiter used as a slip 
clutch between the driving and 
driven units. In addition, it pre- 
vents motor inertia from building 
up torque in the drive. 


Versatile Morse Torque Limiters 


can safely control many of the 
shock-load problems present in 
your machine operations. 


These simple devices are depend- 
ably sensitive and easily adjusted 
to desired torque limits. When 
overload or jam-up is cleared, they 
automatically resume operation, 
eliminating downtime or disman- 
tling necessary with shear pins. 
Send for Free Catalog 

A full line of Torque Limiters is 
stocked by your Morse Dis- 
tributor. For free catalog, or 
power transmission engineering 
help, see him or write today. 


MORSE CHAIN COMPANY + INDUSTRIAL SALES DIVISION + ITHACA, N.Y. 


MORSE 


CHAINS, CLUTCHES, 
AND COUPLINGS 





UALITY 15 STANDARD... 
RIGHT DOWN THE LINE 


If you walked into our plant you'd hear the rhythm 
of air valves ... see machines and men—just testing! 
They're the “fault-finders”—methodically inspecting 


each MAC valve... 


cision... 


checking alignment and bore pre- 
. hunting a defect in a spring, a faulty sole- 
noid or an imperfect seal. The slightest flaw brings a 
quick reject. For at MAC we're building reputation 
as well as valves. We make high quality standard on 
all 98 models. 


You'll find MAC valves outstanding. too, for depend- 


ability, performance and value. They're lighter, more 
compact, have fewer parts to wear. MAC's simplified 
design assures millions of operating cycles — with 
little, if any, maintenance. Small wonder MAC valves 
are showing up on more and more equipment at tool 
shows, in shops and plants, everywhere. 


Why not contact us? We're happy to lend our know- 
how to any air valve application or problem. There's 
no obligation, of course. Write for free literature or 
call one of the MAC representatives listed at right. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8—The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co 
stone Bivd., Kimball 8271 


ILLINOIS 
CHICAGO 43—Mike C. Modrich & Co., 19336 


South Western Ave., Hilltop 5-3640 


INDIANA 
FORT WAYNE 3—Neff Engineering Co., P. O 
Box 2001, Station A, 2339 Crescent Ave 
EAstbrook 7391 
INDIANAPOLIS 20—Neff Engineering Co 
eA Box 7361, 42nd St. Station, BRoadway 
33 
SOUTH BEND — Dick Futter, 103 South 
Varsity Dr., CEntral 2-4856 


MARYLAND 
BALTIMORE 6—Grand Air-Hydro Division 
K. William Ostrom & Co., Inc., 6105 Alta Ave 
HAmilton 6-6669 


MASSACHUSETTS (and Now England) 
BOSTON 34—Electrical Apparatus Co., Inc., 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 
BAY CITY 
2-2629 
FLINT—Kober Sales Engineering Co. 514 
Beach St., CEdar 8-5123 
GRAND RAPIDS— Fred McAvoy, 190 Monroe 
N.W., GLendale 6-1321 


MINNESOTA 
MINNEAPOLIS 4—Air Engineering & Supply 
Co., 2445 Nicollet Ave., FEderal 9-5579 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank 
lin Ave., Midway 4-2791 


MISSOURI 
ST. LOUIS COUNTY — Oscar E. Jost Co. 
P. O. Box 6, St. Ann, HArrison 8-4488 


NEW JERSEY (Northern) 
CRANFORD—The Roden Company, P. O 
Box 305, CRanford 6-7330 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing- 
ton Hwy., Circle 3210 
NEW YORK CITY—J. Neill Armstrong, I 
545 Fifth Ave., MUrray Hill 7-6865 


4956 Fire 


Fred Kober, 506 Chilson St 


CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings Bidg., 2087-9 Sherman Ave 
Norwood, ELmhurst 2440 
DAYTON—The R. W. Nichols Co 
Bldg., Michigan 4724 
OLMSTED FALLS—The R. W. Nichols Co 
P. 0. Box 6. BErea 4-1379 

YOUNGSTOWN 3—The R. W. Nichols Co 
202 Schwenn-Wagner Bldg., Riverside 4-4550 


OREGON 
PORTLAND —The Rucker Co., 911 N. W. Hoyt 


St., BEacon 0205 


PENNSYLVANIA 
PHILADELPHIA 4—Grand Air-Hydro Div., 
K. Wm. Ostrom & Co., Inc., 3717 Filbert St. 
EVergreen 2-5444 
PITTSBURGH 22—The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 

TEXAS 
OALLAS 19—Womack Machine Supply Cc 
Shea Rd. at 7200 Harry Hines, Dixon 6997 


WASHINGTON 
SEATTLE—The Rucker Co., 101 Jones Bldg. 
Rm. 203, MAin 2783 

WISCONSIN 
MILWAUKEE 17—Neff Engineering Co., 5856 
N. Pt. Washington Rd., EDgewood 2-1579 


407 Realty 


CANADA 

ONTARIO, HAMILTON—Higginson Engi- 
neering Sales, P. 0. Box 23 (275 James, North), 
JAckson 9-2262 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 
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80 F. Electrical rating is 14 


resistive. Control Products, 

nc., 306 Sussex St., Harrison, N. J 
For more information— 

Circle 108, inside back cover 


imp it 


Tubing Connector 


tubing 


\ connector for 


Jomning 
Kinds of 


t tubing to various 


ubing, Oi 
quipment consists o air of split 
me ( with a shoulder 
ut bolt nu nd lock SCT 

plit flange Ir 
flared 


ipered end part ind ar 


ma orn 


end tubing t 
then tig 


ened by the four bolts and nuts 


1 


ck mav be used with th 
Barco Mfg. Co Depart 
501 N. Hough St., Bar 


Oc} 


For more information— 
Circle 109, inside back cover 


Terminal Board 
Mounting Brackets 


cold rolled carbon 


idmium-plated units arc 


Formed from 


teel, th 
used in pairs to mount cither one or 


two terminal OT sub issembly boards 


Available brackets 
will mount panels ranging in width 
in. Each bracket will 


(€ ontinued on page 352) 


in four sizes, these 


' 


pittsburgh 
Gentlemen’ 
Please se" 
ond somP 
Name 
Title 
CompanY 


Always 


ALCOA 


Aluminum 


a 


h 





fasten 


aluminum 


Fasteners 


HIGH CAPACITY 


in very small size! 


NEW Acro Subminiature Snap-Switch 


@ HIGH ELECTRICAL RATING—10 Amps at 115 volts or 230 
volts A.C. or 28 volts D.C. 


@ EXTREME TEMPERATURE RANGE—from +350°F to —100°F 


* LONG MECHANICAL LIFE—many millions of cycles, continu- 
ous duty 


è DOUBLE CIRCUIT TERMINAL ARRANGEMENT 


The big feature about this little switch is its high rating. It 
has four times the capacity of most switches in this size. And 
temperature extremes pose no problem. The Acro subminiature 
switch will operate within a range of from +350° to —100°F. 
Long life is assured through use of the rugged Acro rolling 
spring principle, up to 10 million cycles continuous duty. 

High rated Acro subminiature switches are your answer to 
the problem of controlling big loads in confined areas. And on 
lesser loads their excess current-carrying capacity is a good 
safety factor. Four terminal construction permits wiring 
double circuits where required. The entire unit is housed in a 
plastic case and can be adapted to any present type actuator. 
Write for literature. 


CRG 


MeO-Merrx TI be COMPANY 
SWITCH DIVISION 
Columbus 16, Ohio 
Piants at Columbus and Hillsboro 


REPRESENTATIVES IN PRINCIPAL CITIES 


New Parts and Materials continued 


support a load of 4 Ib when subjected 
to vibrational frequencies through 55 
cps, with table excursions of up to 
0.060 in. or impact loads through 
2000 ft-lb. Raytheon Mfg. Co., Wal 
tham 54, Mass 
For more information— 
Circle 110, inside back cover 


Drafting Instruments Tray 


\ partitioned tray for drafting in- 
struments is supported by a ball and 
socket joint on a fullv adjustable 
swivel arm which clamps to the edge 
of the drawing board. Space for all 
commonly used drafting tools is said 
to be provided. Adjustment to cor 
respond with all angles of the draw 
ing board is possible. Draftray Co., 
1316 E. 24 St., Minneapolis 4, Minn. 

For more information— 
Circle 111, inside back cover 


Rolls Up Drawing At 
Drafting Board Base 


Ihe manufacturer states that this 
sheet steel cylinder attaches to the 
front edge of any drawing board. It 
permits the draftsman to work on a 
drawing while seated or standing. By 


(Continued on page 354) 
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How can you afford ordinary gear type couplings 


kf 


- DIHEDRALS 
HANDLE 3 DEGREE MISALIGNMENT 


et OLN LT pd 





With ability to handle angular and offset ordinary couplings obsolete. 

nisalignment...with minimum backlash... And now AJAX adds this new 3-D Self- 
with perfected lubricant sealing...with long aligning Dihedral Coupling at prices com- 
life, —Ajax Dihedral Couplings have made petitive with ordinary gear type couplings. 


Features of the new Ajax 3-D Dihedral Coupling include : — -——— ———I 


A ‘ A T. Self-aligning Coupling showing 
3 degree misalignment capacity. - arrangement of specially 

è a 4 designed gears and location of 
Load is distributed at center of teeth at i lubrication seals. 


the point of greatest strength. 


More tooth strength is provided under 
misalignment than is possible with any 
other tooth shape. 

Exclusive Ajax Dihedral tooth design 
has less clearance than conventional gear 
type couplings. 

No end-of-tooth wear under misalign- 
ment. Johns-Manville “Clipper” seals 
keep lubricant in and foreign matter out. 
Compact overall size. 


Designed for NEMA motors with stand- 
ard keys. 


Low prices competitive with ordinary 
gear type couplings. 


AVAILABLE IN 5 SIZES 


Write for new Catalog No. 60 Patented or Patents 
Pending in U.S. A. 
and foreign countries. 
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picture of a 
sliding the drawing down into the de 
i i vice, the bottom section of the sheet is 
design engineer ^ coiled safely out of the wav. Ther 


irc no moving parts. A hinged con 
who a a struction allows easv access to drawers 


under the board without disturbing 


ee work in progress. Spiroll Products Co., 
power transmission problem Room 37, | Concord Road, S. Sud 


Y burv, Mas 


For more information 
Circle 112, inside back cover 


Know who this fellow is ? 
We'll tell you*, but first, here are the facts 
about the power transmission problem he 
licked with STOW flexible shafting. 


Briefly, this company had the problem of 
supplying power to a mower on a farm 
tractor, from the tractor's power take-off 
which was 7 feet away. Raising and 
lowering the mower further complicated 
the problem because of the relative motion 
introduced between the ends of the shaft. 
Further, the drive used had to be depend- 
able, economical, easy to maintain and safe. 


*This Krengle's Inc. engineer found the answer in 
STOW flexible shafting. 1-inch shafting, with spe- 


cially designed end terminals, was used for this job. : : 
High-Speed 


^ STOD your problems— Rotating-Drum Camera 


WRITE TODAY For such applications as an oscil 
~ aen I E: cera offers a range of speeds from 4 to 
dí Stew Fanible Shafting E 100 fps of film. A full line of acces 
power drives and remote control. à sories is available which permits this 
device to be used as a streak camera 


loscope camera, for instance, this cam 


or, using a pulsed-light source, as a 


framing camera. 


MANUFACTURING CO. if Essentially, the unit consists of a 
Originators of the Flexible Shaft ^ 50 in. circumference. drum designed 


À o carry film o side Cy dric: 
426 State St., Binghamton, N. Y. ; ; "s qu m limdrical 


(Continued on page 355) 
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New 
















surface \ turret-mounted, +45 


first-surface mirror orients the optic il 






ixis perp ndicular to the planc of the 


drum. When driven by its electric 












otor at its maximum speed of 6000 
rpm, the camera provides 10 mullisec 
of writing time on the 35 mm by 
50 in. long film. In pcration the 
drum is brought up t nstant spec l, 

| | | ] rated nine 
ind n CICCIUI itl operated Capping 
shutter is opened when it desired 






to make the xposurc. ‘The shutter 1 


f 









mains cpen during mpl 


lution of the d'um. Electrical contact 






nchroni a ith th operation of 





the hutter blad provided to 








ictuate short-d Hon nt rough 














secondary electri ircuit 

Ihe control unit includes a continu 
ously variable voltage-regulating sys 
tem which hand nput to the | hp, 
115 s cps motor. A contact-tvp¢ 
voltmeter on th yan indicate the 
regulating voltag nd limits the drum 






to its maximum speed of 6,000 rpm 








[his equipment 1 mounted on Á á " 
standard 19-n. pancl. The camera ca This Quick Demonstration 
x rotated through 560 deg for co 

m" E E "n At Your Desk Will Prove 






aa T How To Get Better, Economical 
San irlos iif 
ovn Fastening With Townsend Lockbolts 


I 
Circle 113, inside back cover 



















A few minutes of your time invested You will be able to see why the 






in watching a simple demonstration clamping action, or clinch, of Town 
of a better fastening method may send lockbolts is higher than rivets 






point the way to savings of thousands is more uniform than bolts and nuts 
of dollars in assembly of your prod l'he demonstration will explain how 
ucts. The Townsend lockbolt provides the lockbolt fills the hole better than 










a quick method of producing tight other fasteners— makes possible a 
rigid fastenings that cannot loosen more rigid joint and provides an effe 
even under extreme vibration or shock tive liquid seal 

conditions. Townsend lockbolts are-available 






We would like to have a Townsend in steel and aluminum alloy, in 









engineer demonstrate to you and oth 4 í, and ?$' diameters, in grip 
ers in your organization how these length ranging up to 2 in various 
lockbolts combine the advantages of head styles 
riveting and bolting—eliminate the For a demonstration on how to 
disadvantages. He will show you that speed production, get tight, secure, 
Universal Gear Train installation is fast—that fewer work permanent fastening with Townsend 
For Brea iboardin i ers can complete an assembly in less  lockbolts write on your company let- 
or cac " 8 time—you improve your product terhead to Townsend Company, P.O 
4 universal precision gear train, hay achieve a lower installed cost Box 237-D, New Brighton, Pa. 
Licensed under Huck patent nos. RE 22,792; 2,114,493; 2,527,307; 2,531,048; 2.53 49 






ing 20 common laboratory ratios from 





20:1 to 1600:1 consists of a single uni 


versal housing made of anodized alum bio ds THE FASTENING AUTHORITY 


inum and 20 stainless steel gear clus 







ters, packaged in a dust proof box 


he 1071 IS designed for usc with ownsend 
standard breadboard components, and 
| E COMPANY - ESTABLISHED 1816 
can be supplied with ‘T-slot mounting 
or tapped screw holes in the base of NEW BRIGHTON, PENNSYLVANIA 


the housing. Typical applications in Sales Offices in Principol Cities 


— Cherry Rivet Division * Sonta Ano, California 







(Continued on page 359) 









In Canada: Parmenter & Bulloch Manufactur ng Company, Ltd., Gananoque, Ontario 





OVER-TEMPERATURE 
CUT-OUT 
GUARDS AGAINST 


BURNOUTS 


_4 ELEMENT 1 


PILOT LIGHT 


Robertshaw-Fulton Controls Company 
Youngwood, Pennsylvania 


Please send more information on your HI O) 
Also send information on a control for following application: 


COMPANY. . 
ADDRESS. .— 
GER ern ZONE... STATE. 





THREE PHASE 


CYCLES 
AS A 
THERMOSTAT 


PE pn ed es re etiem t 


CUTS OUT 
AUTOMATICALLY 
AT OVER- 
TEMPERATURE 


The Robertshaw* H1 Thermostat combines 
temperature control with single pole 
switch. Current is automatically cut off and 
switch locked in open position if tempera- 
ture at any dial setting, through any cause, 
exceeds temperature range of control by 
approximately 79% in liquids or 12% in air. 
Switch remains open until manually reset. 


HEATING ELEMENT OR 


SOLENOID LOAD PARALLEL LOADS 


4 
“WA * ELEMENT 2 


«ELEMENT 3 


PILOT LIGHT LIMIT SWITCH 


| THERMOSTAT 


RESET BUTTON 


Robertshaw is the largest manufacturer of thermostats for 
commercial and industrial applications. For a full discussion 
of your specific needs, write today: 


Mr. Controls CONTROLS COMPANY 


Robertshaw Thermostat Division, Youngwood, Pennsylvania 
Robertshaw-Fulton Controls (Canada) Ltd., Toronto 
LARGEST MANUFACTURER OF THERMOSTATS 
FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS 
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A LIGHTWEIGHT, COMPACT F.H.P. MOTOR 


... power plus versatility 


Versatility is the keynote of this new PET Uni- 
versal Motor, now being used as a starter unit 
on Briggs and Stratton gas engines. The output 
shaft can be rotated to operate in any 90° quad- 
rant. The motor can be mounted to perform in 
any position or angle . . . either foot mounted 
on integrally cast pads or flange mounted on 
machined rabitt diameter, front portion gear case 
housing. Easily accessible terminals make con- 
nection fast and simple. Flexible grounded or 
ungrounded line cord optional, Designed for 
either intermittent or constant duty, this flexible 
motor can be furnished with output speeds from 
1125 to 27,000 R.P.M. and with horsepower rat- 
ings ranging from 1/10 to 1/3. Double reduction 


gear systems are available with gear ratios up 
to 24:1. 

Simple variations enable this motor to meet a 
wide range of different needs. Special gearing, 
shafts, and dimensions can be easily supplied. 
Governor control is available up to 10,000 RPM 
speed. 

This really versatile FHP motor was produced 
only because PET’s engineers have become ac- 
customed to solving a vast variety of fractional 
horsepower problems. Recommended applications 
include use as an engine starter, garage door lift 
motor, electrical tool motor, power source for 
tool room, milling machine, and in a variety of 
other industrial equipment. 


SPECIFICATIONS (SERIES 1200) 


Universal type AC/DC Series, or Shunt Wound 


Output speeds; 1125 to 27000 rpm 
Voltages; AC, 24 to 230V; DC, 6 to 230V 


Bearings—bronze sleeve; ball, or needle optional 


Size; Geared Motor 234 x 2*4 x 6⁄2 
Without Gear Housing—2?4 x 224 x 5 
Ventilated or totally enclosed 


used in inverted position as power 
source for tool room milling head. 


Special Products Division 


all angle operation 


used as power source to 
raise and lower garage doors. 


used as starter on gasoline 
engine with output shaft at 
straight angle or in horizontal 
position depending on type 
of engine 


for full details 


mail coupon today 


PORTABLE ELECTRIC TOOLS, INC. 
320 West 83rd Street, Chicago 20, Illinois 


PORTABLE | 
ELECTRIC | 
TOOLS, INC. | 
| 
| 
| 
| 


Gentlemen: 


Please mail me complete FREE information on PET's complete line 
of fractional motors and motor parts 


OE matricis 

FIRM... —— 

QE rrt mtt 
city IONE. . 


Special Products 
Division 
320 West 83rd Street 
Chicago 20, 


POWER TOOLS 


Illinois — STATE 
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b 1. Hook seal around shaft. 


Spread seal apart and 


slide over shaft. 


Reduce downtime... 


Pam tt 


spring in groove 


using two flat paddles 


made from welding 


rods 


3. Lubricate shaft and push 
seal home with paddles 


or screwdriver. 


How J-M Split Clipper Seals speed installation 


..+ flexible body provides easy 
installation and removal even 


with small clearances 


“Downtime” is measured in seconds 
when Clipper Seals do your sealing. 
Furnished in split form and made 
from a highly flexible synthetic rubber 
compound, they can be readily slipped 
into the tightest spots. Neither spe- 
cial training nor special tools are 


required . . . no drilling and tapping 


for cover plates is necessary because 
cover plates are not needed. 

Clipper Seals are virtually fracture- 
proof and stand up well under rough 
handling by inexperienced mechanics. 
The self-adjusting garter spring has a 
hook and eye which is easily hooked 
around the shaft. It is then a simple 
procedure to slip it into the groove. 
When the shaft end is accessible, 
solid seals are used and snap into 
place almost as quickly as you can say 
"Clipper Seal" What's more, they 
stay put. 


Reduced "downtime" is only one of 
many advantages you get with ]-M 
Clipper Seals. Precision moulded 
from a variety of corrosion-resistant 
compounds specially developed for 
each service, they provide maximum 
sealing ability, low torque, long life 
and wide adaptability. For more in- 
formation on the complete line of 
Clipper Seals, write for new 28-page 
illustrated brochure PK-7 1A. Address 


Johns-Manville, Box 60, New York 


16, New York. In Canada, Port 
Credit, Ontario. 


JM Johns-Manville CLIPPER SEALS 
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New Parts and Materials continued 


clude the development of computing 
devices, servomechanisms, military and 
industrial control system ind gen 
eral laboratory work in an electro-me 
chanical equipment, Bowmar Instru 
ment Corp., 2425 Pennsylvania St 
Fort Wavne, Ind 
For more information 
Circle 114, inside back cover 


Shaft-Mounted 
Speed Reducer 


Speed reducers has been intro 
duced, with capacities from ] to 


hp and output speeds from 12 t 
365 rpm, for mounting on shafts No 
foundations, flexible couplings or bas: 
re required 

he No. 8 has a « ipacity Of OU hp 
it 100 rpm, AGMA rating, and can b 
mounted on shafts up to 5 | 
Ihe No. 11 has ı capacıty 
it 100 rpm Ihe unit is driven 
through a V-belt drive. Dodge Mfg 
Corp., Mishawaka, Ind 

For more information 


Circle 115, inside back cover 


Automatic 22-Channel 


Oscil lograph 


! 
Accommodation 


bifilar-type and four 


to 


galvanometers. In addition 
of bifilar galvanometers 
replaced with as ma 
coil galvanometers for r 7 
operations. Also, the equipment 
be converted easily to | portabk 
eral purpose oscillograph with 
speeds up to 50 
testing 

A deflection vi ving 
vided. ‘The deflection 


inv spot on the record can lx 


(Continued on page 360) 
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lighter...shorter, 
same capacity, 
a.c. or d.c. 


L| 


AXIAL BLOWER 


only 2" long...weighs only 5 ounces! 


Globe . . . pioneer precision motor manufacturers and 
leaders in miniaturization . . . now offers the latest in 
axial blower design! A further miniaturization of exist- 
ing equipment for high air delivery in smaller space! 
Units consist of a Globe sub-miniature a.c. or d.c. motor, 
a dynamically balanced 2-blade aluminum fan, mounted 
in a rigid one-piece aluminum housing. 


A.C. blowers are for 400 and 60 cps operation. Other 
frequencies available. D.C. blowers are available up to 
90 volt operation. Air flow in a.c. up to 50 cfm free 
air. Back pressure up to 0.8" HO. Both types a.c. or 
d.c. provide air flow in either direction, and meet military 
specifications. Write today for bulletin 520. 


GLOBE INDUSTRIES, inc., dayton 4, ohio 


manufacturers of precision miniature 
motors and motorized devices 





POLYESTER 
FIBERGLAS SHEET 
LAMINATES 


with high physical properties 
imphove 
a 


nedute ins ulaling costs 
AICO Fiberglas reinforced Polyester laminates are 
being used by an ever increasing number of manu- 
facturers of motors, generators, transformers and 
switchgear as a replacement for paper base phenolics 
in the NEMA X X Classification. This material ideally 
suited for structural members of switchboard equip- 
ment. In each instance, product quality has been 
maintained or improved and insulation costs have 
been materially reduced. Physical characteristics of 
this AICO sheet material provides many times the arc 
resistance of paper base phenolics and also affords 
greatly increased impact strength. In addition, this ma- 
terial possesses excellent cold-punching qualities and 
it is readily fabricated, self-extinguishing types are 
available. Mail coupon for Data Sheets, Price Sheets 


and Samples of AICO Fiberglas Polyester Laminate 
Sheets Today. 


AMERICAN INSULATOR 


NEW FREEDOM, PA. 


Please rush me samples and prices on AICO 
Polyester Fiberglas Sheet Laminates 


leoding in Plostics 
since 1916 . 


NAME 
COMPANY 


ADDRESS 


ciry STATE 


PLASTICS MOLDING SERVICI 


injection and 


“A COMPLETI 


( ompre SSIOTI 


engineering, mold building 
cold molding plus the molding of reinforced plastics 
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New Parts and Materials continued 


before, during, or after recording. The 

oscillograph weighs 120 lb, and is 

20 x 20 x 12 in. high. General Elec 
tric Co., Schenectady 5, N. Y. 

For more information— 

Circle 116, inside back cover 


Experimental Timer 
Construction Kit 


\ construction kit for experimental 
timer work, containing all the parts 
different 
multi-cam timers: a 3, a 6, a9 anda 


necessary to assemble four 


12-cam timer. ‘Timers with a selection 
of 96 of the most widely used time 
cycles can be constructed. Once such a 
prototype has been assembled, it can 
be produced in quantity, since all the 
parts are standard production items. 
Industrial Timer Corp., 1407 Mc 
Carter Highway, Newark, N. J. 
For more information— 
Circle 117, inside back cover 


Thermal Switch Tester 


Portable test equipment to test and 
thermal 
switches, fire warning indicators, heater 
switches and other thermal switch 
equipment has been developed and 
production. Both normally 
open and closed switches 


adjust overheat detectors, 


1S in 
normally 
may be checked with equal accuracy. 
Temperature range of tester is from 
200 to 1000 F. 


Che meter assembly is of special de 


(Continued on page 363) 
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*(or stress, strain, force, torque, other 


mechanical or electrical variables) 


BRUSH INSTRUMENTS RECORD THE FACTS 
YOU NEED AT ONCE 


Brush's complete line of portable recording 
systems includes these portable amplifiers, 
and 1, 2, 4, and 6 channel oscillographs 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 
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è You can quickly and easily record 
vibration data, using any commercially 
available vibration pickup, with appro- 
priate Brush — and oscillographs. 
You can record 1, 2, 4, or 6 channels of 
data simultaneously. 


Brush offers complete recording 
systems; for portable use, or for rack or 
console mounting. An electrically con- 
trolled chart drive permits selection oí 
the chart speed best suited to the specific 
measurement—also provides instantane- 
ous switching and remote control. 

Get the facts from your Brush repre- 
sentative. Or write for bulletin to Brush 
Electronics Company, Dept. L-3, 3405 
Perkins Avenue, Cleveland 14, Ohio. 


| COMPANY 


Division of 
Clevite Corporation 





Our two new heavy extrusion presses to benefit 
materials handling equipment manufacturers 


Iw November the Kaiser Aluminum heavy press facility 
went into operation at our Halethorpe, Maryland plant. 


Both 8,000-ton presses will provide important benefits to 
manufacturers of materials handling machinery. Each press 
can produce finished aluminum extrusions up to 17 inches 
wide, 85 feet long, and up to 1,200 pounds in weight. Sub- 
stantially wider extrusions can be produced depending upon 
section design. 


All types of structural shapes are possible for everything 
from fork lift trucks to gantry cranes. Dead weight in ma- 
terials handling machinery can be eliminated or reduced — 
mobility and efficiency can be increased tremendously. 


In many cases, the application of these large aluminum 
extrusions can eliminate much of the experise of manufactur- 
ing and assembling smaller parts. 

The two presses are identical in size and capacity, so dies 
can be moved from one press to another without modifica- 
tion or delay. This duplication of equipment assures an un- 
interrupted source of large extrusions! 


Kaiser Aluminum's new plant is completely equipped with 
the most modern facilities and fully integrated for the pro- 
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duction of heavy extrusions exclusively. 


Kaiser Aluminum engineers have had long experience in 
extrusion design and application. They will gladly work with 
you to determine how heavy aluminum extrusions can open 
new markets to you. Ask for a complete analysis of cost sav- 
ing possibilities. You are urged to take immediate advantage 
of this service. 


Contact Kaiser Aluminum and Chemical Sales, Inc., Gen- 
eral Sales Office, Palmolive Bldg., Chicago 11, Illinois; Exec- 
utive Office, Kaiser Bldg., Oakland 12, California. 


For details send for brochure, “Kaiser Aluminum 
Heavy Press Extrusions.” Address: Room 6166 In- 
dustrial Service Division, Kaiser Aluminum & 
Chemical Corp., 1924 Broadway, Oakland 12, Calif. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 
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New Parts and Materials continued 


sign to act as both a temperature in 
dicator and heat block controller. In 
addition to being an extremely ac 
curate pyrometer, it contams à mo 
ible red control arm with which the 
block temperature can be preset 
When the black pointer in the meter 
engages the control arm, the power to 
the heat block is shut off automat 
( ils 


l'he equipment is designed to heat ; “WHITE NOISE" 


the thermal switch to be tested to th 
temperature at which it should ope: VIBRATION TESTING 
ate. This temperature is variable and 
controllable, to accommodate all tvpes 
of switches. A light on the panel indi 
cates when the thermal switch oper 


z à 
ates. The black pointer of the metei À P ns a a a NOW possible with 


indicates the temperature of the heat 


block. | i CALIDYNE’S 


A thermal being tested 


power to the heat block Ram 3 i N EW 
Inc., 1100 Hilton Road, Detroit 2 : D 
Mich SHAKER SYSTEMS 


For more information- ( \ 


Circle 118, inside back cover ~ Vibration testing under random 
or "white noise" conditions 

probably approximates conditions 

of actual use far more realistically 

than pure, single frequency testing 

But to do this a shaker system must first 

be designed and built so that all secondary structural 

resonances are eliminated in the shaker itself. The frequency range must 

be broad enough to encompass the desired band and the amplifiers 


must have the capacity to handle the necessary increase in power 


Calidyne can now offer such shaker systems capable of reproducing 
random noise spectra. In effect, a completely new group of Calidyne 
shakers and systems is now becoming available to industry and research 
Representative of such equipment is the Model 174 Shaker. This 

"Wide Band" unit is rated for continuous duty at 1500 lbs. force output, 


over the frequency range up to 4000 cps. Stroke is + The 25 lb 


armature approximates a simple, single-degree-of-freedom system over 
this extended frequency range. A system using the Model 174 Shaker, 


Potentiometric like others in the new Calidyne line, permits vibration testing under 


D-c Voltmeter 


random noise conditions, and should do it in far less time 
than single frequency environmental tests. 


tmet s self-conta | 
This voltmeter 1 f-contained See us at I.R.E. Show — Booth 462-464, Kingsbridge Armory 


impossibk to damage bv overload THE 


Voltage range is from 500 v down into H 
the microvolt region with an accuracy t 
of 0.05 per cent of actual reading, Poi = COMPANY 


500 to 0.] nd within 100 
from 50 v and with 120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


w U I 
microvolt below 0.1 v. ‘This accuracy SALES REPRESENTATIVES 
y : WALTHAM, MASS. NORTHERN NEW YORK WASHINGTON, D. C MINNEAPOLIS, MINN ALBUQUERQUE, NEW MEXICO 
demands high resolution, which is Rebert A. Wotens, In dahin 6a. KR idm is Hugh Marslond & Co 5. 8. Miller 
1 l f x f TATE sN ~ Waltham 5-6900 amen Moss Hobart 2-4300 Colfax 7949 Albuquerque 5-8606 
A ) ( m 
achievec )V our ranges < 4 7 CADET i Ben inns SOUTHEAST ess DALLAS, TEXAS SEARA, wan 
c y ` Fulton 7-6760 VELANDO, OHI zm e John A. Green Co 2 2 
ind U.S V John | luke Mfg Co À Inc n NEW YORK CITY AREA M. P. Odell Co. Menit Vo. Fleetwood 7.7385 ander 332 
] ] ] ] W N k r St ^ tl Ut G. C. Engel & Associotes Prospect 1-6171 vo v ANADA 
ICKETSON , seattle , Rector 2-0091 DAYTON, OHIO CHICAGO, ILLINOIS HOUYWOOD, CALIFORNIA Measurement Engineering Lid 
RIDGEWOOD, NEW JERSEY  ,, p Odell Co Hugh Marsland & Co G. B. Miller Co t ne 
W ash. G X "y ^ Aseda Oregon 4441 Ambassador 2-1555 Hollywood 2-1195 e m " 
Gilbert EXPORT 
e PHILADELPHIA, PA. DETROIT, MICHIGAN INDIANAPOLIS, INDIANA SAN FRANCISCO, CALIF Rocke inte 
For more information G. C. Engel M. P. Odell Co Hugh Marslond & Co G. 8. Miller Co ) Éost 40: 


Chestnut Hill 8-0892 Superior 8-5114 Glendole 3803 Lytell 3-3438 Murray Mill 9 


portable and is said to be substantialh 


Circle 119, inside back cover 
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straight from 
the horse’s mouth 


Carbon, one of the world’s most versatile 


elements, is constantly finding new and 
diversified applications throughout indus- 
try. Here are some profitable facts that 
prove the versatility of carbon: 


Good Electrical Conductivity — Carbon 


brushes and contacts, vacuum tube 
anodes, grid rectifier anodes, and welding 
products. 

Resistant to Corrosion—Bearings for use 
in acids, plating electrodes, pipe for han- 
dling chemicals, linings for acid tanks. 


Self-Lubricating — Carbon piston rings, 
dash pot plungers, nozzles, seals, orifices 
and inserts in metal] bearing surfaces and 
brake shoes. 

No Deformation at High Temperatures 
—Sintering boats. brazing boats and fix- 
tures, mods for powder metallurgy, dies 
for continuous casting, forms for metal to 
glass sealing. 

Resistance to Severe Thermal Shock — 
Liners for rocket nozzles, electric fur- 


naces, hearth and wall sections of blast 
furnaces. 


Easily Machined and Fabricated—Car- 
bon structural shapes—beams, blocks, 
plates and rods. 


Speer Carbon Company can provide practi- 
cally any product for your need, made to ex- 
acting specifications for shape, size, and com- 
position. The services of Speer's competent 
technical service staff are available to assist 
you in the proper selection of carbon products 
and in their application to all types of indus- 
trial equipment. Return coupon for details. 


Eo... 


St. Marys, Pa, 


Please send information on carbon for 
use i 
Nam 
Title. 
Addr 


rr re) 
md 


> 


CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 380. 


Ceramic Materials—Bulletin, 6 pp, has 
a chart which gives physical and elec 
trical characteristics for all of the ma 
terials, including authoritative data on 
alumina, Stupalith, cordierite, forster 
ite and other ceramic materials. Stu 
pakoff Div., Carborundum Co., 
Latrobe, Pa. 

Circle 120, inside back cover 


Solenoid Valves—Bulletin K, 4 pp, de 
scribes and illustrates additions to linc 
of stainless steel valves. J. D. Gould 
Co., 730 E. Washington St., In 
dianapolis 2, Ind. 


Circle 121, inside back cover 


Adhesives—Data chart lists technical 
data, form, percentage solids, average 
viscosity, fastest optimum curing time, 
lowest optimum curing temperature 
and application suggestions covering 


30 adhesive formulations for bonding 
plastics and metals to themselves and 


to each other. Rubber & Asbestos 
Corp., 225 Belleville Ave., Bloomfield, 
N. J. 


Circle 122, inside back cover 


Flexible Compression Fittings—Cata 
log, 12 pp, gives specifications on fit 
tings for steel pipe and copper tubing 
Dresser Mfg. Div., Bradford, Pa. 


Circle 123, inside back cover 


Water-Activated Batteries — Bulletin 
GEA-6238A, 4 pp, includes photo- 
graphs, construction details and oper 
ating characteristics of a number of 
primary "A" and "B" batteries. Gen- 
eral Electric Co., Schenectady 5, N. Y. 

Circle 124, inside back cover 


Solenoid-Operated Valves—Catalog JC, 
S pp, includes valve characteristics, 
flow patterns, overall dimensions, pho 
tographs and ordering data. Barksdale 
Valves, 5125 Alcoa Ave., Los Angeles 
58, Calf. 

Circle 125, inside back cover 
Iron Powders—Bulletin 2, 12 pp, de 
scribes and illustrates processes used 
to manufacture electrolytic and re 


duced iron powders, ‘Their uses in 
manufacturing commercial and indus 
trial products are also included. Plas- 
tic Metals Div., National-U.S. Radi- 
ator Corp., 342 Madison Ave., New 
York 17, N. Y. 


Circle 126, inside back coves 


Rotary Pumps—Catalog 755, 12 pp, 
gives details of construction, dimen- 
sions, capacities and performance 
curves on line of air and vacuum 


pumps. Leiman Bros, 102 Christie 
St., Newark 5, N. J. 
Circle 127, inside back cover 


l’ire-Resistant Hydraulic Fluid—Bulle 
tin, 5 pp, contains factual information 
on installation and maintenance of 
this fluid where potential fire hazards 


exist. Technical data is given on instal 
lation as relating to packings, pumps, 
strainers, filters and other parts of the 
system. E. F. Houghton & Co., 303 


W. Lehigh Ave., Philadelphia 33, Pa. 
Circle 128, inside back cover 


Aircraft Steels—Booklet, 68 pp, gives 
condensed information on army, navy 
and government aircraft steel specifica 
Included also are the 
shapes and properties of alloy and 
stainless steels that are available for 


tions. SIZES, 


immediate shipment from warehouse 
stocks. Joseph T. Ryerson & Sons, 
Inc., Box 8000-A, Chicago 80, Ill. 


Circle 129, inside back cover 


Fhp D-c Motors—Bulletin GEA-6068, 
12 pp, covers complete line of fhp d-c 
motors and equipment for direct ap 
plication and built-in use. Included 
are typical applications, product fea- 
tures, ratings and specifications for 
standard models. General Electric Co., 
Schenectady 5, N. Y. 

Circle 130, inside back cover 


Roll-formed Shapes—Catalog 1555, 26 
shown include the 
notching, punching and cutting to 
length of special shapes in one con- 
tinuous operation. Also contains draw- 


pp. Processes 


(Continued on page 366) 
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You’re covered 


when you use 


t 


> 


ea 


General Controls’ line of quality automatic controls 


More and more designers find one simple rule short-cuts their control problems 
with a quick solution: “Check General Controls first!” For the chances are 


across the board 


K-21 MAGNETIC STOP VALVE 


Packless —2 way 

normally closed. 
For air, gas, steam, 
water, oil, corro- 
sive- fluids. Pres- 
sures to 300 psi. 


the complete GC line has the perfect answer to your problems whether it's a 
time switch or thermostat, a midget solenoid or mighty hydramotor. Get 
acquainted with the branch office (one of 40) nearest you...one source— 
one responsibility — near at hand —at your service. 


Forged brass body 
Stainless steel or 
FA ri 


K-27 MAGNETIC VALVE K-10 MAGNETIC VALVE K-15 MAGNETIC VALVE K-123 MAGNETIC VALVE 


Product Engineering 


, Stainless steel for 
high sulphur fuels, 
syrups, juices, 
acids, alkalis, etc 
Pressures to 300 
psi. Midget size. 
Multi poised — op- 
erates in any posi- 
tion. 


K-273 MAGNETIC VALVE 


3 way flow or 
mixer type. Com- 
pact, multi poised. 
For air, water, hy- 
draulic fluids— 
charging o! empty- 
ing systems. Nor- 
mally open or 
closed. Choice of 
flow patterns. 


& 


Five Plants 

Iron Mountain, Michigan 
Glendale, California 
Burbank, California 
kokue, Illinois 

Guelph, Canada 
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Lever action for 
higher seating 
pressure. Excellent 
general purpose 
valve for primary 
fuel, feed water, 
steam, air. (300 
psi max. operating 
pressure differen- 
tial.) 


TIME SWITCHES 


Wide selection for 
domestic and com- 
mercial use — 
spring wound or 
motor driven, nor- 
mally open or 
closed. For venti- 
lating, lighting, re- 
frigeration, etc 


d 


Piloted piston de- 
sign. Large flow 
capacity with low 
pressure drop. For 
air, gas, steam, oil 


derivatives. Versa- 


tile — with 3 coil 
classes, 5 seat 
variations 


HYDRAMOTORS 
Wide range of 
types in complete 
range of pipe 
sizes and body 
styles to provide 
safe, dependable, 
durable answer to 
all liquid transfer 
problems. 


3 way—for nor- 
mally open or 
normally closed 
directional control 
and mixer applica- 
tions—on pneu- 
matic or hydraulic 
operated devices, 
machine tools, etc. 


BU Le 


Air-operated dia- 
phragm valve for 
modulating con- 
trol. Normally open 
or closed, 3 way, 
or slide gates 
Selection of vari- 
ous inner valves, 
body sizes and con- 
nections 


GENERAL CONTROLS 


FORTY BRANCH OFFICES SERVING THE 


UNITED 


STATE 


Penrex CONTROLS AND GENERAL CONTROLS 


$ ANO CANADA 





| 


Dynamic, Ready-Aetion Controls 


with Universal's Boardmaster. .. 


= eel 


The Drafting Machine with 
MORE Built-In Advantages 


Only the Boardmaster locates controls OVER THE ARM for 
absolute freedom of operation. They cannot get lost under the 
struts. Because they are OVER THE ARM, the controls can 
be made larger in size for comfortable, efficient operation. 
Universal Boardmaster advantages include: 


* POSITIVE BASELINE CONTROL — twice the holding 
power of other drafting machines! 


* BALL BEARING MOUNTED INDEX MECHANISM — 
exclusive Universal feature for smooth, lifetime 
operation. 


A. SAVE UP TO 50% 
DRAWING TIME! 


\ 

ith T-Square, WITH 
Triangle UNIVERSAL Here is a pantogra- 
and Scales BOARDMASTER phic study of right 
s hand motion required 
to draw the right tri- 
angle diagrammed. 
Boardmaster reduces 
right hand motion 
from 20.78 ft. to 3.12 
ft. — and the num- 
ber of distinct right 


\ 
ka hand operations 
from 28 to 6. 


Ask Your Dealer Why Boardmaster is Best — or Write Direct! 


FIRST UNIVERSAL 
SINCE DRAFTING MACHINE CORPORATION 
1901 7960 LORAIN AVENUE * CLEVELAND 2, OHIO 
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ings and dimensions of more than 100 
simple and complex shapes, tubing, 
angles and channels. Roll Formed 
Pro Jucts Co., 3760 Oakwood Ave., 
Youngstown, Ohio 


Circle 131, inside back cover 


PVC Pipe, Fittings, Valves- Bullctin 
3 + pp each, describe rigid, im 
plasticized polyvinyl chloride prod 
ucts. Colonial Plastics Mfg. Co., 8007 
Grand Ave., Cleveland, Ohio 

Circle 132, inside back cover 


l'hermostats-Bulletin LL-2120, 2 pp, 


describes the various styles which arc 
available, and includes information on 
operating principles, performance 
data, ratings, dimensions, mounting 
irrangements and ippli itions. Ste 
ens Mfg. Co., Inc., Lexington and 
M insheld, Ohio 


Circe 133, inside back cover 


A-c Magnetic Starters—Bulletin 1020, 
$ pp, describes line of reversing and 
non-reversing starters. Construction, 
ipplication and engineering specifica 
tions are covered. Essex Wire Corp., 
1601 Wall St., Fort Wayne, Ind. 
Circle 134, inside back cover 


l'ime-to-Fill Charts—lolder 429 con 
tains calculations of liquid time-fill re 
quirements, in the form of time-fill 
diagrams. One chart gives minutes to 
fill quarts and pints, the other seconds 
required to fill pints and ounces. Hays 
Mfg. Co., W. 12 St., Erie, Pa. 

Circle 135, inside back cover 


Self-lubricating Chain—Bulletin, + pp, 
describes line of roller chains having 
oil-impregnated, sintered steel bush 
ings. Curves on wear and impact tests 
ind information on dimensions, ca 
pacities are included, Whitney Chain 
Co., 237 Hamilton St., Hartford 
Conn. 

Circle 136, inside back cover 
Wire Thread Inserts—Bulletin 625a, 
22 pp, presents design data with thir 
teen line drawings, eight photographs 
ind ten multi-page tables. Heli-Coil 
Corp., Danbury, Conn. 

Circle 137, inside back cover 


Rubber Pivot Joints—Bulletin 703, 4 
pp, discusses operating features and 
advantages. Illustrations show how 
joints are used on truck trailers, heavy 
duty trailers, industrial lift trucks and 


(Continued on page 369) 
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IS ALWAYS ON 
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* in fatigue life > 
* materials * new uses 
* production methods 


GIVE YOU THE 
BEST IN SPRINGS 
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The explosion-proof, motor-driven suc- 
tion and ether unit in a modern operat- 
ing room can’t fail. It must pump highly 
volatile ether to maintain anesthesia, 
and drain excess body fluids literally 
to prevent drowning! 


Leland engineers—working closely with 
the J. Sklar Manufacturing Company 
... helped obtain the first and only U.L. 


LELAND 


MOTORS 


Approval ever given an electrically 
driven apparatus of this type! 


Electric motors? Leland knows how to 
make them. And to tailor them to your 
specific needs. For the answer to an 
unusual problem, or information on the 
complete line of quality motors from % 
to 5 hp—soon to 20 hp—in all standard 
types and enclosures, contact us today. 


THE LELAND ELECTRIC COMPANY 
Dayton 1, Ohio 


Division of AMERICAN MACHINE & FOUNDRY COMPANY 


Product Engincering 


Class |, Group C Underwriters’ 
Approved explosion-proof Leland 
Motor dependably powers this 
dual-purpose Sklar hospital unit. 


March, 1956 
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off-highway trucks. Lord Co., 1635 
W. 12 St., Erie, Pa. 
Circle 138, inside back cover 


Solid Film Lubrication—Brochure B 3, 
8 pp, describes latest technical ad 
vances in solid film lubrication proc- 
ess. Results of recent laboratory and 
research efforts are included. Electro- 
film, Inc., P.O. Box 106, N. Holly 
wood, Calif. 

Circle 139, inside back cover 


High-Pressure Automatic Lubricators— 
Bulletin 3A, 4 pp, describes in detail 
the cam mechanism that controls | 
cycling. Two basic types, for frequent 
cycling and for infrequent cycling, 
are discussed in terms of feed require 
ments for specific machines. Bijur | 


Lubricating Corp., 151 W. Passaic St., 
Rochelle Park, N. J. 
Circle 140, inside back cover 


Perforated Materials—Catalog 62, 125 
pp, illustrates hundreds of different 
standard patterns at actual sizes and 
gives information as to hole size, cen 
ters and percent of open area. Other 
sizes of standard patterns are listed 
in tables below corresponding pat- 
terns. Information is given as to fa 
brication facilities, ordering, materials 
that can be perforated and list of per 
forated sheets carried in stock. Har- 
rington & King Perforating Co., 5617 
Fillmore St., Chicago 44, Ill. 

Circle 141, inside back cover 


Polyethylene Resins—Brochure, 13 Pp, 
includes tables on properties of 100 
and 200 series resins; formulations of 
300 series electrical grade resins; typi 
cal electrical, thermal, chemical re 
sistance and film permeability proper 
ties. U.S. Industrial Chemicals Co., 
Div. of National Distillers Products 
Corp., 99 Park Ave., New York 16, 
LEN 


Circle 142, inside back cover 


Automatic Valves—Catalog 261, 8 pp, 
has file of data on panel-mounted sole- 
nold valves, with cutaway views of pis- 
ton designs, spools, JIC symbols, in- 
terchangeability of parts. Rivett Lathe 
& Grinder, Inc., Brighton 35, Boston, 
Mass. 

Circle 143, inside back cover 


Marine Hose and Fittings—Catalog 
300, 40 pp, contains specifications on 
lines and fittings for use with diesel 

(Continued on page 372) 
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use the SYNCHRON: formula to 
solve your timing problem 


The Synchron Formula can help you cut production costs, 
make designs work the way you plan them. 


Apply it to your timing problem. Gather the factors . . . 
TP, the Timing Problem, plus F, the Facts (proposed mounting 
methods and a simple sketch). Send this data to the denomi- 
nator in our equation . . 
ment. 


. He, the Hansen Engineering Depart- 


TP + F divided by He equals YS, Your Solution to the 
problem and an answer that will help your design to be more 
sound, still less expensive to produce. 


You'll find the Synchron Formula an easy way to the solu- 


e» 


tion of your timing motor problem. Hansen Engineers are spe- 
cialists; learn to rely on their 48 yrs. of experience designing, 
building, testing, and specifying timing motors for every type 
of application. 


Scores of manufacturers look to Synchron Motors and Han- 
sen Engineers to match the timing specs in the development 
of their designs. This trust is priceless to both Hansen and its 
customers . . . a pledge of confidence as famous as the Syn- 
chron Motor. 


Take advantage of the Synchron Formula, by contacting 
your Synchron Representative, or write direct to Hansen. Your 
inquiry will be given prompt, confidential attention. 


ht wo of, the industry 


*SYNCHRON synchronous motors operate smoothly, evenly in any position; 


at temperatures from 40° to 


+- 140° F.; start instantly under load; pull up 


to 30 in. oz. at | RPM. Available in 42 speeds from 0.8 RPM to 600 RPM. 


SYNCHRONÉ - 


1 


SYNCHRONOUS MOTORS, TIMING MACHINES 
CLOCK MOVEMENTS, MAGNA-TORC D.C. MOTORS 


HANSEN MANUFACTURING CO., INC. ESTABLISHED 1907 PRINCETON 5, INDIANA 


FACTORY REPRESENTATIVES: The Fromm Co., 52545 W. Madison 


, Chicago, Ill. @ R. H. Winslow Assoc., 123 E 7th St.. New 


York, N. Y. 9 Electric Motor Engineering, Inc., 8255 Beverly Blvd., Los Angeles, Cal. ® Lawrence Sales Co., Box 13026, Dallas, Texas 


-o 
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Some good things our customers 
are saying about OSTUCO: 


Agricultural Equipment: 

"Your Mill is doing an excellent 
job with regard to maintaining de- 
livery promises." 


Hydraulic Equipment: 
"We feel partial to you because of 
the excellent service 


Machine Tools: 

“You are receiving 100% of the 
tubing we purchase and will con- 
tinue to do so as long as you keep 
up the good quality and service.” 


Drilling Equipment: 
“Your tubing is the best we've ever 
had because of its exceptional 
straightness and good workman- 
ship." 


Rg 


Sutiav. ania 


OSTUCO TUBING 


SEAMLESS AND ELECTRIC RESISTANCE 
WELDED STEEL TUBING—Fabricating and Forging 
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p You'll see SPECIAL QUALITY Tubing that lets 
you turn hidden costs into extra profits. Ostuco's light. 
weight strength values, more uniform tube walls 
and fine finish result in seamless and electric 


resistance welded steel tubing of unmatched quality. 


You'll see DESIGN-ENGINEERING SERVICE go to work 
on your tubing problems. A wealth of design and 
production information is af your service. Ostuco's 


experience dates from the beginning of the 
seamless tube industry. 


You'll see ON-TIME DELIVERY of tubing as promised! 
No costly delays that hold up your production, 
Ostuco has the reputation of making deliveries 


on schedule. 


You'll see "SINGLE-SOURCE" SERVICE in action 
ond you benefit through convenient, error-free 
handling of the entire order! Manufacturing and 


fabrication is under one roof at Ostuco—one order 
eliminates multiple shipments, saves time and 
handling costs. 


Blue chip companies, the world over, look to Ostuce for F 
practical solutions to their steel tubing problems. Why don't 


you ask one of our Tubing Engineers to show you how 


OSTUCO'S PERFORMANCE PLUS service turns drawing- 
board ideas into top quality parts faster . 
dependably . . 


. + more 
. with greater savings. 


OHIO SEAMLESS TUBE DIVISION 


of Copperweld Steel Company + SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 


SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Pork) 
CLEVELAND * DAYTON * DENVER * DETROIT (Ferndale) 
HOUSTON * LOS ANGELES (Beverly Hills) * MOLINE 

NEW YORK * NORTM KANSAS CITY * PHILADELPHIA 

PITTSBURGH + RICHMOND + ROCHESTER + ST. LOUIS 

ST. PAUL * SALT LAKE CITY * SEATTLE * TULSA * WICHITA 


CANADA, RAILWAY & POWER ENGR. CORP., LTD. 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 





“DO-IT-YOURSELF” 


HORSEPOWER 


CENTER DISTANCE 
10” 12” 


Prove the difference in 
worm gear speed reducers 
yourself. Here’s how... 


. . On this chart we've plotted the mechanical horsepower 
capacity of Cone-Drive worm gear speed reducers against 
their center distances. Ratings are for Class I Service with 
a 5:1 reduction and an input speed of 1750 rpm. 


All you have to do is plot the corresponding ratings for 
the speed reducers you're now using or planning to use. 
We think you'll be surprised at the results.* 


For details on Cone-Drive gearing's double-enveloping 


design and specifications, ask for Bulletin 600C. We'll 
send it to you immediately without obligation. 


*If you're too busy to "Do-it- 
yourself", Cone-Drive rep- 


resentatives will be glad to 
= show you filled-in charts. 
i 


Nini ion Michugan oot Comyaany 


T d 
DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 &. MeNichohs Read + a 12, Michi 
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fucl, lube oil, hydraulic fluid, LP-gas 
Freon 12, and steam, salt, fresh and 
drinking water lines. Aeroquip Corp., 
300 S. East Ave., Jackson, Mich. 
Circle 144, inside back cover 


Shaft-Mounted Speed Reducers 
Bulletin CD-400, 12 pp, contains as 
sembly drawings, hp and torque rat 
ing charts, application photographs 
Complete specifications on bore sizes 
ind gear mountings plus mounting in 
structions are included. Cone-Drive 
Gears Div., Michigan Tool Co., 7171 
l McNichols Road, Detroit 12, 
Mich 


Circle 145, inside back cover 


Nickel-Lined Pipe— Booklet, 8 pp, con 
tains information on nickel-lined pipe, 
which will withstand any fabrication 
without affecting the adherence of the 
nickel. Facilities for processing the 
pipe in random lengths from 14 to 24 
in. dia and 20 to 21 ft long are cov 
ered in detail. Bart Mfg. Corp., 227 
Main St., Belleville 9, N. J. 

Circle 146, inside back cover 


Switches—Bulletin 1438112, 8 pp. de 
scribes rotary switches for operating 
such electrical instruments as am 
meters, voltmeters, frequency meters 
ind PF meters; for such control func- 
tions as synchronizing, temperature 
indicating and on-off operations, and 
for controlling such electrical equip 
ment as circuit breakers, transformer 
tap changers, motor-operated rheo 
stats, and governor motors. Allis 
Chalmers Mfg. Co., 1002 S. 70 St., 
Milwaukee, Wis 

Circle 147, inside back cove 


Adhesives and Coatings—Catalog, 12 
pp, lists properties and applications of 


1 variety of adhesives, coatings and 
sealers. Minnesota Mining & Mfg. 


Co., 411 Piquette Ave., Detroit 2, 
Mich 


Circle 148, inside back cover 


Continuous-Cast Bearing Bronzes 
Bulletin 301, 6 pp, brings together in 
tabular form all stock sizes and weights 
of solid and hollow bronze bars from 
+ to 9 in. American Smelting and Re 
fining Co., Barber Station, Perth Am 
bov, N. J. 

Circle 149, inside back cover 


Work Force Integration—Booklet, 12 
pp, discusses reasons for hiring Ne 


(Continued on page 376) 
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backed by a 50-year 
record for dependability... 


+ dX & k 


STEWART- WAKWER 


INSTRUMENTS AND 
GAUGES 


including complete drive equipment— 
designed, engineered and manufactured 
to your specifications 


...all from one manufacturing source! 


For half a century, Stewart-Warner has made quality in- 
struments and gauges for automotive, industrial, marine and 
agricultural applications. 

Many leading manufacturers capitalize on this unmatched 
experience and know-how by specifying Stewart-Warner 
equipment exclusively. 

The complete Stewart-Warner line offers you a wide 
choice of gauges, speedometers, tachometers, and tachour- 
meters. Entire panels can be custom-made to your own 
specification. Everything you need for a complete installa- 
tion—including flexible shafts, gears, and adapters—are 
available. Let Stewart-Warner supply all your instrument 
needs— from one dependable manufacturing source. 


For further information, write: 


STEWART-WARNER 


Dept. BB-36, Original Equipment Sales 
1826 Diversey Parkway, Chicago 14, Illinois 
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HEAVY-DUTY BALL BEARINGS— Highest quality bearings of more 
than ample capacity to carry heavy loads provide long trouble- 
free service. 


BEARINGS STAY CLEAN— Both ends of these motors are equipped 
with running shaft seals to keep dirt, dust and water from the 
bearings. There's no grease loss because bearing housings have 
effective seals to prevent escape of grease. 


r 
l 
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Waaner ELECTRIC MOTORS...the choice of leaders in industry 


BEARINGS CAN BE RE-LUBRICATED—These Wagner motors can 
be re-lubricated when necessary to prolong bearing life. New 
grease can be added—old grease removed through openings 
provided in top and bottom of bearing housing. 


EASY TO CONNECT—Large diagonally-split conduit box which 
can be mounted in any of four convenient positions, provides ample 
room for making connections. Leads are readily identified by 
numbers stamped on the terminal bushing. 


Wagner totally-enclosed motors mean 


New NEMA Frames 
Standard and 
Explosion-Proof 


Wagner totally-enclosed fan-cooled motors are particularly 
suitable for use on all types of machine tools. 


They are fully protected against damage from steel filings, 
chips, dust, dirt, fumes and moisture. They require no 
maintenance other than periodic lubrication. 


If appearance is a factor, you'll find that the pleasing 
proportions of these motors give them that functional beauty 
obtained only when the design is fundamentally right. 


Ribs on the corrosion-resistant cast iron frames add mechani- 
cal strength and increase the surface area for more efficient 
cooling. Full information and principal dimensions are given 
in Bulletin MU-203 which is yours for the asking. 


Your nearby Wagner engineer can help you select the 
right motor for your applications. Call the nearest of our 
32 branch offices, or write us. 


Wadner Electric Corporation 


6406 Plymouth Ave., St. Lovis 14, Mo. U.S. A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 


ee DAN ee ee eee ee ee —————— 
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Que 
1035 CAP SCREWS OFFER 
GREATER STRENGTH AT... 


Less Cost! 


If you are now using Full Finished Screws in your assembly 
operations it will pay you to consider substituting Lamson 1035 
Double Heat Treated Cap Screws. 


The extra relative toughness of Lamson 1035's enables you to use 
screws of smaller diameter, yet with equal, or greater, tensile strength. 
As an example of increased strength at less cost—on the chart below 
you will see that a 4”* diameter Lamson 1035 Cap Screw has 
greater tensile strength than a 5$"* diameter Full Finished Cap 
Screw. This means savings in weight and size of assembly. 

As for money savings—Lamson 4” x 2” 1035 Cap Screws are net 
priced at $5.36 per hundred as compared to $7.59 per hundred for 
the 5$" x 2" Full Finished Screw. Proportionate savings can be 
made all along the line. 


RELATIVE STRENGTHS 
((aeriot vos CAP SCREWS AND FULL FINISH CAP SCREWS 


Lamson 1035 Double usd LLL LLLILLLA LLL 
Heat Treated High Ten- wess-I—— LLL. LL. L1 1311 11 17 (035 | 
sile Cap Screws have Lid i 
kon Messe i inse uunbl- b lal lo bdeledubabdobd Adel lebiibeds 
where extra strength EL 
durability is required. d Ph) eet 2 eee roe te | FULL FINISH 
To attain this extra 115000— 

strength, Lamson Cap 105000 

Screws are first heat 95000 - 

treated at about 1600° F. 85000— 

and then quenched. 175000——. 

This imparts“hardness”. 65000— 

Then the screws are 55000— 

"drawn", or re-heated, 45000 

to between 900* F. and 38000-1—————— 

1100* F. and then 28000-4——- -— | 

quenched in aspecial oil. 18000 C 

This results in a mini- 5000 Leer | 

mum tensile strength of 
150,000 pounds per 


_———. 


155000 —1—1 


Ia eth tea teh ^ th 


dc LAMSON & SESSIONS (y 


1971 West 85™ St. * Cleveland 2, Ohio 
CLEVELAND AND KENT, OHIO + BIRMINGHAM + CHICAGO 
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' .. designed 
to meet your 
most exacting 
specifications 


? 


Thermoid Friction Materials fit into your designs 
perfectly because they’re custom-engineered to your 
exact specifications. 

In Clutches manufactured by Twin Disc Clutch Co., 
Racine, Wisc., two Thermoid Clutch Facings, devel- 


oped from superior compounds, provide smooth, posi- 
tive engagement with minimum wear. 


Leading manufacturers coast to coast have found it 
pays to specify Thermoid Friction Materials—not 
only for quality, but for Thermoid’s Personalized 
Engineering Service. Thermoid is big enough to handle 
mass production demands . . . small enough to assure 
close liaison with your engineering staff. 


Look to Thermoid, too, for Fan Belts, FHP Belts 
Flat Belting, Radiator Hose and Hose of any type— 
designed to fit your most exacting requirements. 


Thermoid Company 


Original Equipment Division 


Trenton, New Jersey 
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groes, the questions that may be in- 
volved and how to deal with them. 
National Urban League, Inc., 1133 
Broadway, New York 10, N. Y. 

l Circle 150, inside back cover 


Special Steels—Booklet, 16 pp, gives 
details on stainless steels, electrical ma- 
terials, carbide materials and tool 
steels. Allegheny Ludlum Steel Corp., 
2020 Oliver Bldg., Pittsburgh 22, Pa. 

Circle 151, inside back cover 


Reinforced Plastics—Reference man- 
ual, 17 pp, describes a laminated plas 
tic sheet consisting of one or more 
sheets reinforced with linearly aligned 
glass filaments. Minnesota Mining and 
Mfg. Co., St. Paul 6, Minn. 


Circle 152, inside back cover 


Sprag-Type Clutches—Catalog 103-C, 
8 pp, contains cut-away photographs, 
cross-section drawings, application 
suggestions and dimensions and engi 
neering data. Formsprag Co., 23601 
Hoover Road, Van Dyke, Mich. 


Circle 153, inside back cover 


Sintered Bearings—Bulletin 18, 6 pp, 
discusses design requirements, metal 
lurgical requirements and alloy selec- 
tion of sintered metal bearings for vari 
ous applications. United States Graph- 
ite Co., Saginaw, Mich. 


Circle 154, inside back cover 


Connectors—Bulletin, 2 pp, gives spec- 
ifications, mounting and clearance di 
mensions of miniature continental 
connector with coaxial contacts. De- 
JurAmsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 
Circle 155, inside back cover 
Miniature Capacitors—Bulletin 271-2, 
4 pp, illustrates and gives technical 
data on miniature, paper dielectric, 
hermetically sealed, feed-through ca- 
pacitors designed for use in rf inter 
ference suppression. Gudeman Co., 
340 W. Huron St., Chicago 10, M. 
Circle 156, inside back cover 


Rubber Roll Covering—Report 8, 2 pp, 
entitled “How Thick Should a Rub- 
ber Roll Covering Be?”, is one of a 
series intended to assist in design of in- 
dustrial rolls. Rodney Hunt Machine 
Co., Dept. I. R, Orange, Mass. 
Circle 157, inside back cover 


Motor Pump—Bulletin 1020, 4 pp, in 
cludes full details on performance, di- 
(Continued on page 377) 
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Catalogs and Bulletins continued 


version and operating principles 
Chempump Corp., Station J, 1300 F 
Mermaid Lane, Philadelphia 18, Pa. 

Circle 158, inside back cover 


Silicone Products—Bulletin AD147, 8 
pp, describes molded and extruded 
parts for appliance, automotive and 
aircraft products as well as industrial 
seals. Garlock Packing Co., Palmyra, 
PE. 


Circle 159, inside back cover 


Clutches-Bulletin ML-102-A, 7 pp 
describes applications of heavv-duty 
clutches, giving dimensions, capacities, 
construction \irflex Div., Fawick 
Corp., 9919 Clinton Road, Cleveland 
11, Ohio 

Circle 160, inside back cover 


Air Seal and Timer Assembly—Bulle 
tin ML-125, 4 pp, describes unit 
which serves as combination rotary air 
seal and cvcle timing device. Airflex 
Div., Fawick Corp. 9919 Clinton 
Road, Cleveland 11, Ohio. 


Circle 161, inside back cover 


Pneumatic Equipment and Indexing 
Tables—Catalog, 35 pp, describes line 
of cylinders, valves, clamps and dial 
feed indexing tables. A. K. Allen Co., 
57 Meserole Ave., Brooklyn 22, N. Y. 

Circle 162, inside back cover 


Electric Motors—Bulletin 1700, 12 pp, 
includes information on new open 
dripproof, as well as enclosed and ex- 
plosionproof, electric motors manu 
factured to new NEMA standards 
Louis Allis Co., Milwaukee 7, Wis. 


Circle 163, inside back cover 


Standards for Thermometers—Booklets 
(5), 6 to 7 pp each, include: Standard 
RC4-10-1955, Bimetallic Thermom 
eters; Standard RC5-10-1955, Re 
sistance ‘Thermometers; Standard 
RC6-10-1955, Filled System Ther 
mometers; Standard RC7-10-1955, 
Glass Stem Industrial Thermometers; 
Standard RC8-10-1955, Thermocouple 
Thermometers (Pyrometers). These 
standards were produced by a com 
mittee of the Recorder-Controller Sec 
tion of Scientific Apparatus Makers 
Assn., 522 Fifth Ave., New York 36, 
N. Y. 


Circle 164, inside back cover 


Vibration Control Material—Catalog 
IS-55, 4 pp, gives load ranges, stand 
(Continued on page 380) 
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TI M F ... for "flight - vital" 
ground installations 


HAYDON E vus INDICAT 
0 AQUA idi aui e! 


y available for 60 P Wi 
$ame m features 


7008 Â Elap BI mrs Ni 
piece ae epe ity, ee inom and light weight. 


ideal m o neas of providing precise, fully reli ing for the 
[ys guam Vital, permanenp6r portabl y 
T pert fequire an ac 9L rec oA 


and assure 


ibn equipment 


g din 
tin No. 5 describin 
. and fer atq! ing the complete lines of HAYDON Timing 
Motors ^ Or contact the HAYDON Field Engineer located 
near you 


*Trademark Reg. U.S. Patent Office 


HAYDON 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORP 


HEADQUARTERS FOR 


HAYDON Manufacturing Company, Inc. 
TIMING ——À 


3127 ELM STREET, TORRINGTON, CONNECTICUT 





McFarland Fire Wagons, dis- 
tributed by the Unox Co., 
Houston, Texas. Hose basket 
is formed from Penmetal ex- 
ponded metal 


Feature of the McFarland line of Wetter Water 
Fire Wagons is a basket mounted at the front 
of each unit — keeps the hose in a handy, com- 
pact coil. 


The design of these hose baskets is interesting 
because it represents a neat solution to a con- 
struction problem. They had to be strong enough 
to take the weight and use-abuse of many feet of 
high pressure hose . . . ight enough to keep with- 
in portability requirements. Other factors were 
appearance and cost. 


McFarland Manufacturing Co. found the per- 
fect answer to all their requirements in Penmetal 
expanded metal. This versatile material is sheet 
metal slit and expanded to as much as ten times 
original width. 80% lighter than solid sheet, the 
diamond truss pattern adds rigidity and strength. 
It's easily formed, shaped and welded . . . and, is 
low in cost. 


$i * 
ey 


The wide range of valuable properties avail- 
able in expanded metal has made it the ideal 
material for many, many jobs. Examples: Fan 
enclosure; portable heater guard; parts basket for 
industrial cleaner; T.V. base; radar antenna. 

Want to turn your problem into a profit? Send 
for further details —today. Ask for « copy of 
Catalog No. 509-EM. 


PENN METAL COMPANY, INC. 


General Sales Office: 205 East 42nd Street, New York 17, N. Y. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, Philadelphia, 
Pittsburgh, Chicago, Dallas, Little Rock, Detroit, Seattle, 
Son Francisco, Los Angeles, St. Louis, Parkersburg 


PM-98 
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Explosion-proof 
vacuum unit, 


A 


I 
allan’ 


A Thoroughbred, onsen HORSEPOWER 


Radar ind your motor-driven products 


voltage 
regulator 
geor motor. 


The unexcelled performance of Lamb Electric Motors in 
many types of industrial, commercial and domestic products 
is evidence of their outstanding quality. 


Dependability and efficiency (optimum weight-size-horse- 


Weight- 
saving home 
appliance 
motor. 


power ratio) are features that result from proper design 
and careful manufacture by personnel having many years of 
experience in the small motor field. 


May we demonstrate how Lamb Electric Motors can bring 
these advantages — and also perhaps lower costs — to your 
products? 


For motor- 


e age : THE LAMB ELECTRIC COMPANY * KENT, OHIO 


equipment. In Canada: Lamb Electric—Division of 


Sangamo Company Ltd.—Leaside, Ontario 


if you are interested in any of the 
above motors write and we shall 
be glad to send full information. 


rractionat norserower MOTORS 
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PAUTOMATIC VARIABLE 
SPEED for Process Industries 


Inherent speed curve of any 
mechanical speed drive 


When 
"Cam-Compensated" by 


REEVES 


CONTINUOUS LINEAR OUTPUT . speeds in 


proportion to instrument air pressure, with 


Automatic REEVES Motodrive 


© Reeves is the economical answer to any Continuous process 
requiring accurate, sensitive control in the regulation of heat, 
pressure, weight, flow, or other measureable items. Linear 
output speeds assure uniformity in control. 
The external positioner of 
the REEVES Automatic Moto- 
drive rides along a cam 
shaped to automatically com- 
pensate for the normal out- 


put speed curve (see graph). 


N E W | This control now 


available on fractional hp Moto- 
drive ... extending application 
range from !4 to 40 hp! 


Free Bulletin 


Write K20—M542 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Division of RELIANCE Electric and Engineering Co. 


Catalogs and Bulletins continued 


ird. sizes and thicknesses with sug 
gested specifications. T. R. Finn & 
Co. Inc, 200 Central Ave, Haw- 
thorne, N. J. 


Circle 165, inside back cover 


Drafting Practice—Booklet, 16 pp, en 
titled “Eleven Ways to Save Drafting 
l'ime”, describes the methods of us 
ing intermediates to make quick modi 
fications of drawings without changing 
the original. Among topics covered are 
scissor editing, masking, the block-out 
method, successive additions and pre 
printing. Frederick Post Co., 3666 
N. Avondale Ave., Chicago 18, IM. 
Circle 166, inside back cover 


Hydraulic Systems—Wall chart will 
help operators and maintenance men 
spot and cure common troubles. Sun 
Oil Co., 1608 Walnut St., Philadel 
phia 3, Pa. 

Circle 167, inside back cover 


Letterhead Requests Only 
Manufacturers who published following 


literature ask that requests for copies be 
made on company letterheads. 


Filtration—Manual, 32 pp, describes 
numerous filter applications and deals 
with such design considerations as 
flow rates, viscosities of fluids, and 
contamination to be removed, as well 
as filter costs, space requirements of 
the designer, filter elements. Dept. 
FM, Purolator Products, Inc., Rah- 
way, N. J. 


Rubber Products—Catalog, 72 pp, 
contains information on sizes, weights, 
applications, construction features 
Hose, belting, packing, molded and 
lathe-cut products are all included 
Hamilton Rubber Mfg. Corp., Meade 
St., Trenton, N. J 


Brass and Aluminum Nuts—Catalog 
55, 16 pp, describes and gives specifi- 
cations for standard hexagon nuts, 
open and closed end cap nuts and 
knurled thumb nuts as well as light 
ing fixtures, spark plug and battery 
nuts. Fischer Special Mfg. Co., 468 
Morgan St., Cincinnati 6, Ohio. 


Automatic Engine Controls—Catalog 
5, 48 pp, describes line of controls and 
accessories and components such as 
relays, safety systems, governors, sole- 
noids, control panels. Synchro-Start 
Products, Inc., 8151 N. Ridgeway 
Ave., Skokie, II. 
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THIS WAS FORGED FOR ECONOMY 


Product Enginecring 


March, 1956 


Recent developments in steel forging techniques 
have made possible remarkable economic changes 
Cameron Split-Die forgings of high quality alloy 
steel are produced in intricate shapes with both in- 
ternal and external contours and in sizes from 200 
to 5,000 pounds. 

Many man-hours of production time are saved, 
machining difficulties are diminished and, of course, 
cost is reduced. 


A 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 





M-R-C has long been known for 
leadership in the field of Super- 
Precision Ball and Roller Bearings. 
With our new factory in Falconer, 
N.Y., now in production, we are also 
manufacturing Instrument 
Ball Bearings of Super- 
Precision Quality. 


p 
H 
LJ 
k 
Si 
E 


MARLIN-ROCKWELL CORPORATION 


Executive Offices Jamestown, N. Y. 
Jamestown N.Y Falconer, N Y Plainville, Conn 
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"Quick-As-Wink'* 
CONTROL VALVE 


"Quick-As-Wink'' Control Valves by C. B. Hunt fied for their extra quality which insures a longer 
& Son, Inc., Salem, Ohio, feature simplicity of life of trouble-free service. Have a sealing prob- 
design, rugged construction and ease of oper- lem? Get it under control quickly with Precision 
ation. Precision '"O' Rings make these great "OQ" Rings—tough, compression molded, rigidly 


features possible. Precision ‘‘O"’ Rings are speci- inspected—finest ‘‘O'' Rings made! 


FREE—Write for your personal copy of our Handbook on “O” Rings. 


| recision Rubber Products 
, ms CORPORATION m 3 


Li". and Dyn * LC 


3110 Oakridge Drive, Dayton 7 , Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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FENCE BRACKET 


MOTOR HOLDER hv? 


FRONT SHOE adl 


REAR SHOE 


a 
ae 


L 
HAMPDEN BRASS 


Die Castings have 
cleaner, smoother surfaces 


Machining operations 


reduced to a minimum on 


Power Plane 


Hampden Brass’s engineering de- 
partment and the Stanley Electric 
Tool Division worked together to 
design the H33 Power Plane cast- 
ings. These aluminum die-cast parts 
reduce machining time to a mini- 
mum. Each casting is of uniform 
thickness throughout, and all meet 
high quality standards in produc- 
tion quantities. Hampden Brass 
solved the problem of intricate 
coring and thin walls of the front 
and rear shoe, and the mating sur- 
faces were used as cast . . . elimi- 
nating machining at the V-slide 
match. The result: quality die cast- 
ings that fulfill every requirement 
at lower-per-unit cost. 


Let HAMPDEN BRASS Help You 
Solve Your Casting Problems ! 


{vail yourself of our engineering 
counsel . . . or write for a casting 


' 
quotation toda 


Send for brochure, 
“Behind the Scenes” 
complete digest of 
Hampden Brass's expe- 
rience, equipment and 
facilities. 


Z 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 
262 Liberty St.-Springfield, Mass. 


Producers of Sand, Permanent Mold, 
Die & Fiberglas Castings 


oe A- 





Ad Libbing by the Editor 


History measures a nation’s great 
ness by its art, its armies, its music, 
poetry and philosophies. But as soon 
as danger, suffering and conflict enter 
the picture, all of these measurements 
fall by Me wayside. 

Ihe human being then undergoes 
radical changes. Statistics clearlv indi 
cate that people flock to religion of 
some form or other when the going 
gets tough. 

Another change comes over the hu 
man being when the going gets hard 
to bear.--He develops a philosophy of 
life in Which fatalism and a peculiar 
sense of humor play a greater part 
Many wartime sufferings would be un 
bearable if there were not so 

People far behind the front lines 
of the conflict can have little under 
standing of what transpires in the 
souls and minds of men and women 
who are being showered with bombs, 
surrounded by fire, blasted and burned 
and seeing their loved ones wiped out 
One cannot begin to imagine what 
one’s feeling might be if faced with 
such a situation. But we have a strong 
feeling that we could easilv lose our 
minds. It is amazing that so many 
of the people in both Great Britain 
and Germany came through the war 
and still retained their sanity 

In London I spent the whole of 
one Sunday with Dr. R. W. Lunt. 
He showed me the workmen’s quarters 
of London which had been blasted 
flat bv German bombers during thc 
“blitz.” His remarks concerning “that 
affair” were brief and concise, and 
philosophical in attitude 
that he made a joke of it 


It was not 
Far from 


it. But, as he explained to me, and as 
proven by history, the most signifi 
cant effect of the German bombings 
during the “blitz” was to cause the 
British people to strengthen their de 
termination “‘to see it through.” With 
grim determination they accepted the 
words of Winston Churchill, when he 
said that he had nothing to offer 
them other than blood, sweat and 
tears. The world admired the British 
people, and always will admire them 
for their heroic stand. 

In Germany, as in England, the 
many people with whom I talked said 
little about the bombings. Merely a 
shake of the head and a few monosyl 
lables was usually the extent of their 
comments. But I did have conversa- 
tions with a great number of Ger 
mans. Some of these talks I found 
extremely interesting in that they re 
flected a philosophy of life quite akin 
to that of the British with respect 
to the horrors of the war. 

One interesting experience I had 
was when driving along the banks of 
the river Main in Frankfurt. Between 
the road and the bank of the river is 
a parkway with a statue every few 
hundred feet. Typical of the European 
statues, the figures were all naked. 

My host glanced at me out of the 
corner of his eye, grinned and said, 
“T see that you have noticed that all 
the statues are naked.” To this I 
replied that it required no great pow- 
crs of observation to come to that con- 
To this he said, “Let me ex 
plain to you how this came about. 
You Americans sent your bombers 

(Continued on page 388) 


clusion. 
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FERRAMIC 
CORES 
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FERRAMIC 
MAGNETIC 
CORES 


- MAGNETIC 
MEMORY 
PLANES 


ud 
cp 


"ADVAC" HIGH 
TEMPERATURE 
SEALS 


STEATITES 


Bl. 


SOLDERSEAL 
TERMINALS 


\ 


When 
you 


need 


industrial 
m 
ceram ICS 


— 


consult...” 


General Ceramics design and production facilities are 
geared to today’s electronic and electrical requirements. 
In many cases, standardized designs and production 
methods can reduce costs and facilitate delivery. When 
specifications call for new designs and engineering, 
General Ceramics’ half century of ceramic manufacturing 
experience is available to help solve your problem 


quickly, and economically! 


Headquarters for STEATITE, ALUMINA, ZIRCON, PORCELAIN SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE 
SEALS, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES, MAGNETIC MEMORY PLANES 
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Since 1937 Librascope has earned and 
achieved — on an ever expanding scale — 
a position of leadership in the design, 
development and manufacture of 
computers, automatic controls and data 
handling systems for military and 
industrial applications. 

Librascope, through a unique 
combination of electronic, magnetic, 
mechanical and optical techniques, 
consistently demonstrates an outstanding 

"d facility for the production of precision 
The instrumentation and devices. 
2 The creative ability of an exceptional 
Capacity , engineering staff and the production 
mj capacity of a superbly equipped 
for | 200,000 sq. ft. plant facility can be 


focused on your computer-control 


eee 
9099" 998 


problem. Consult Librascope today. 


Achievement 


B 
TN 


ENGINEERS... learn about Librascope’s 
new creative “Project Development Teams’: . . | B RAS CO p E 
write Mac McKeague, Personnel Director =N 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
LIBRASCOPE, INC. - 808 WESTERN AVE. - GLENDALE * CALIFORNIA 
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TAKES less space... because 
it’s the new FLAT-Type Motor 


GIVES more service ... 
because it’s a 


FOR SIZE AND WEIGHT, COMPARE THE 
NEW FLAT-TYPE WITH STANDARD MOTORS 


FRAME SIZE OVERALL LENGTH (Inches) 


Standard | 
| 


| DIF 182 | 


J 


| DIF 213 | DIF 220 | 


| DIF 284U L DIF 280| 26 
= ae dn. 


DIF 180| 14%. |10% 





The unique and perfect answer in integral 
motors—designed especially for the ma- 
chine tool and equipment industries. 
Packs full horsepcwer in less space . .. 
actually up to 48% shorter than standard 
motors without sacrifice in performance. 
Many pounds lighter, too, than conven- 
tional motors (over 50% in some cases), 
meaning vastly reduced over-hung weight. 
Standard radial construction, easy to dis- 
assemble and reassemble . . . no precision 


APPROXIMATE 


NET WEIGHT (Lbs.) 


" 
T p 
Type 


5% 45 
"m 272 "137 


alignments or complicated air-gap adjust- 
ments to contend with. Totally-enclosed 
. no dirt, dust or moisture can get in. 
Available (non-ventilated) in ratings to 
3 H.P., and (fan-cooled) in ratings to 
20 H.P. 
Perhaps the Diehl Flat-Type Motor is 
just what you need to solve your applica- 
tion problems. Give us the details and 
we'll be glad to submit recommendations. 
Ask for your copy of Bulletin PE -3461. 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


ATLANTA « BALTIMORE . CHARLOTTE, N. C. « CHICAGO + CINCINNATI - 


Product Engineering — March, 1956 


DETROIT :. 


MILWAUKEE - NEEDHAM, MASS. -+ NEWYORK - 


PHILADELPHIA - 


PITTSBURGH 
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What's 


FABRICON 


Typical reinforced plastic ports produced 
by Fabricon for the automotive industry 


Laboratory control over new premix compounds 
provides GREATER UNIFORMITY OF STRENGTH 


in Fabricon-molded reinforced plastic parts | 


Ever considered the use of reinforced plastic molded parts to improve 
the quality of your product and reduce manufacturing costs, too? If so, 
you'll be doubly interested in this latest development from Fabricon. For as 
pioneers in “gunk molding” of premix compounds, Fabricon chemists and 
process engineers have been well aware of the lack of uniformity commonly 
encountered in many such molded parts. That's why, during the past 5-years, 
they've made it their business to find ways and means of overcoming this 
obvious limitation. By the selection of proper basic materials to meet specific 
application requirements. And, too, by the development of special laboratory 
controlled processing techniques which 
assure consistent quality in the volume 
production of intricate, complex parts. 

As a result, Fabricon's new premix plas- 
tic moldings now possess far greater 
uniformity of strength than heretofore 
thought possible . . . plus a host of other 
desirable properties which highly recom- 
mend their use on countless different 


products, yours included! Above values based upon tests conducted 


: : z by independent laboratories in accordance 
Want more detailed information? Just with ASTM methods. Compounds listed 


outline the requirements of your partic- are latest of over 150 grades developed 


ular application and send them in today! ©"4d produced by-Fabricon. Sample test 
panels gladly furnished upon request. 


ids are produced and molded exclusively by 


FAB RICON PRODUCTS 


saecu 1721 W. Pleasant Street 
River Rouge 18, Michigan 
A Division of (e ed THE EAGLE-PICHER COMPANY 


Reinforced Plastic Molded Products — e Plastic impregnated and Coated Materials 


Sans, Souci continued 


over Germany and blasted all of our 
factory buildings to pieces. Then 
when the war was over, the Russians, 
French and the English swooped down 
upon us and stole all of our machinery 
But not satished with that, the Eng 
lish came back again and stole all the 
clothes off those statutes." 

Of course I laughed. Quite sonx 
time later in our conversation he said 
to me very seriously, “You know Mr 
Nordenholt, it is only by such foolish 
jokes that we were able to retain our 
mental balance." And after he said 
that, I had a dim recollection of the 
many humorous savings of the Brit 
ish, the many quips they had con 
cerning the bombings 

Another incident along similar linc 
occurred in the citv of Munich. About 
two-thirds of this citv had been 
bombed out of existence. One of the 
downtown streets had received a pat 
ticularly terrific blasting All the 
buildings on one side of the street had 
been flattened; on the other side of 
the street all the buildings except one 
had been demolished 

When the “city fathers” of Mu 
nich planned the rebuilding of the 
itv, they decided they would make 
this particular street about twenty feet 
wider. That was easy. They took ten 
feet off of each side of the street. 
This left the one undamaged building 
sticking out bevond the curb line. 

Gazing upon this undamaged build 
ing jutting out into the newlv widened 
street, I wondered what was going to 
happen. To satisfy my curiosity I 
sked a German standing nearby 
whether or not this building would 
remain jutting out into the street. 
He looked at me with a peculiar ex 
pression on his face and replied, “Of 
course not. On August 1 we start 
tearing down that building to com 
plete the widening of the street.” 

[ made some kind of a sheepish 
reply and then he said, observing that 
I was an American, “You know you 
Americans pride yourselves on yout 
ercat efficiencv. We recognize that 
vou are quite efficient but here is one 
instance wherein you failed miserably 
If vou were as efficient as you picture 
ourself to be, vou would have 
blasted this building out along with 
the rest of them and then we Germans 
would not have had all this work of 
tearing it down.” Then he looked at 
me and grinned. It was obviously an 


old joke G.F.N 
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ABSTRACTS 


A Commutatorless 
Direct Current Motor 


Abstracted from “A Commutatorless Di- 
rect Current Motor" by Harrison D. 
Brailsford, Brailsford & Co., Inc., Rye, 
N. Y.; presented at 1955 National Tele- 
metering Conference, May 18, 19, 20, 
Chicago, Ill 
Miniature and subminiature battery- 
operated motors are becoming increas 
ingly important as new telemetering 
ind remote self-contained instruments 
are developed. Conventional design 
motors have limited service life and 
radio frequency interference [hc 
transistor provides a simple and rela 
tively efficient means of achieving 
commutation without any moving 
current- Carrying parts 

Che field structure (Fig. 1) consists 
of a pair of running poles (1-3; 2-4 
a connecting yoke and a center-tapped 
running winding (7). The pole faces 
are notched out, to form a pair of 
sub-poles (5-6) each fitted with a 
pickup coil. The rotor (8) is a dise of 
Alnico, magnetized across its diameter. 
[Ihe magnetic structure and air gap 
are proportioned so that with no 
field from the running coil, the rotor 
seeks the position shown, and its 
magnetic axis is parallel to pole faces 
With the rotor at rest, no current 
flows since there is no bias on the 


Fig. | 


(Continued on page 392) 
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BARBE 


R 
iMi Small Motore 


power the operating mechanism 
of new Stoner coffee vendor 


"S 


A hot cup of coffee in eight seconds! That's what happens 
when you put a coin in the new Stoner "500" coffee vendor 
This 500-cup capacity vending machine stores ingredients 
in stainless steel canisters, automatically mixes them "on 
order," then turns on an "empty" light and refuses the coin 
if the cup supply becomes exhausted. Operating mechanism 
of the Stoner vendor is powered by a Barber-Colman type 
FY AZ unidirectional geared motor. "Plus" features of this 
highly dependable motor include rugged, precision-built 
gear train . . . porous bronze bearings . hardened and 
ground stainless steel shafts . . . high starting torque. This 
application is just another example of how Barber-Colman 
Company supplies the exact motor needed to do the job. If 
you have a design problem involving srnall motors—open or 
enclosed—let Barber-Colman engineers help you solve it. 


FREE DATA SERVICE ON WIDE LINE OF SMALL MOTORS, 


The Barcol line includes unidirectional, synchronous, and 
reversible motors — up to 1/20 hp. With and without 
reduction gearing — open or enclosed types. Expert engi 
neering service available. Write today, tell us your 
problem, ask for free data sheets 


Barber -Colman Company 


DEPT. C, 1212 ROCK STREET, ROCKFORD, ILLINOIS 


Small Motors «Automatic Controls «Industrial Instruments „Aircraft Controls Air Distribution Products 
Overdoors and Operators « Molded Products «Metal Cutting Tools «Machine Tools . Textile Machinery 
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NEW ONAN SHORT-STROKE ENGINES 


deliver more horsepower-hours per dollar! 


Add the many powerful 
sales features of ONAN 


long-life power to your 
equipment...at no extra cost! 


Q... engines are designed and built for con- 
tinuous service . . . primarily as power for 
Onan portable electric plants. The severe re- 
quirements of this service call for an engine 
that is capable of running hundreds and even 
thousands of hours with minimum servicing 
. an engine that is compact in all dimen- 
sions, smooth-running and light in weight. 

'This particular combination of design char- 
acteristics is not available on other types of 
engines now in quantity production. If the en- 
gine requirements for your equipment are 
severe, an Onan engine can give it improved 
performance and saleability. Even on equip- 
ment where an Onan engine may be better 
than specifications call for, it deserves con- 
sideration because you can buy Onan engines 
at prices comparable to general-purpose en- 
gines and add sales features to your product at 
no extra cost. 

The inherent smoothness of horizontally- 
opposed, alternate-firing design gives Onan 
two-cylinder models important saleable advan- 
tages in many applications. 

Onan air-cooled engines are today giving 
outstanding performance and sales appeal to 
many types of equipment including portable 
welders, engine-driven air conditioners, truck 
refrigeration units, pumps and construction 
equipment. The premium performance of Onan 
engines can give your equipment the same 
kind of competitive advantage. We invite con- 
sultation by mail or telephone. (Call Minneap- 
olis . . . FE 2-1155.) 


MODEL DRP 
15 H.P., Diesel-powered 


Horizontol, two-cylinder opposed; devel- 
ops 15 H.P. with accessories at 2300 
RPM. 4-cycie; 3V2” bore; 3'A4" stroke; 
67.3 cubic-inch piston displacement; 
17.3:1 compression ratio. Solid injection, 
full Diesel. Forged steel crankshaft and 
connecting rods. Full pressure lubricotion; 
12-volt generator. Electric starting. 
Weighs 516 pounds 


MODEL CCK 12.9 H.P., gasoline-powered 


Horizontal, two-cylinder opposed, 4-cycle. Develops 12.9 H.P. at 2700 R.P.M. 3%" 
bore; 3” stroke; 50 cubic-inch piston displacement; 5.5:1 compression ratio. High 
tension magneto ignition; governor regulation within 5%. Removable aluminum cyl- 
inder heads. Full pressure lubrication. Pull-rope or recoil starter. Weighs 148 Ibs. 


MODEL AJ 
5.5 H.P., gasoline-powered 


Develops 5.5 H.P. at 3600 R.P.M. Four- 
cycle; 234” bore, 22” stroke; 14.9 cubic- 
inch piston displacement; 6.25:1 compres- 
sion ratio. Removable aluminum-alloy 
cylinder head; fully counter-weighted and 
balanced crankshaft. High tension magneto 
ignition. Manual pull-rope starting. (Recoil 
starter or electric starting available.) 


Weighs 78 pounds. 


Write for Complete Specifications! 


ONAN & SONS INC. 


4030 University Ave. S.E., Minneapolis 14, Minnesota 


ONA E N GIN ES 
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Above you see one of four identical pieces recently produced and 
machined by Mahon. It is part of a machine designed for use in 
the manufacture of paper plates. This piece, and the parts and 
assemblies illustrated at the left, are typical of thousands of 
Steel-Weld Fabricated units produced and machined by Mahon 
for manufacturers of processing machinery, machine tools, and 
other types of heavy mechanical equipment. Are YOU making 
full use of welded steel components in your products? In some 
instances pattern cost and time are an important factor . . . in 
others the strength-weight ratio is important. In the design of 
almost any type of heavy machinery, there are pieces and sub- 
assemblies that lend themselves to more economical production in 
welded steel. If you build such machinery or equipment, you will be 
interested in Mahon's facilities to serve you .. . because, the Mahon 
organization is a unique source for welded steel in any form... 
a source with complete facilities for design engineering, fabricat- 
ing, machining and assembling. See Sweet's Product Design File 


for information, or have a Mahon engineer call at your convenience. 


THE R.C. MAHON COMPANY © Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 





DIFFERENTIAL SYSTEM 
ASSURES FAST, POSITIVE 
CLUTCH ACTION — 
PREVENTS SLIPPAGE 

OR OVERRUN 


Positive engagement of pawl with 
gear combined with fine gear teeth 
provides the instant response 
necessary for a timing accuracy of 

Ol seconds on the 60-second 


timer, .and O05 minutes on the 


60-minute unit 


On the dial face, a large sweep 
hand makes possible fast, exact 
readings from the outer scale, 
while an' accumulator pointer re- 
cords larger time units on a sepa- 


rate scale in the center of the dial 


SPECIALISTS 


This compact unit is available 
for AC or DC operation in 
commercial and military ap- 
plications. It is used in labora- 
tory experimentation, for test- 
ing communications equipment 
and systems, and in the field 
of nuclear research, as well as 
for timing critical industrial 


processes. 


For complete information on. 
the Type 690, write for bul- 
letin PB-610. 


TIME CONTROL 


"7Ke R. W. CRAMER CO., ^ac. 


BOX 7, 


CENTERBROOK, 


CONNECTICUT 


Abstracts continued 
base of either transistor (9-10). If thc 
rotor is turned clockwise, currents are 
induced in the two pickup coils (5-6). 
Current induced in coil (5) puts a 
negative bias on transistor which con 
ducts and permits current to flow 
through the right half of running 
winding (7). An electro-magnetic field 
is set up in the field yoke making 
poles (2-4) north, and (1-3) south. 
[he south pole of the rotor has no 
effect on pickup coil (6) because in 
duced current from that coil, in that 
position, makes the base of transistor 
(10) positive, maintaining it non-con 
ductive. As the rotor pole reaches 
magnetic alignment with poles (5-6), 
induced currents decay and as the ro 
tor poles pass this point they reverse 
their polarities so that transistor (9) 
becomes non-conducting, and transis 
[he left half of 


running winding (7) is energized, re 


tor (10) conducts 


versing the polarity of running poles 
(2-4; 1-3) and providing a second 
impulse to the rotor. In the two-pole 
structure shown, there are two power 
pulses per revolution. 

I'he speed characteristic is a func 
tion of applied voltage and/or load, 
similar to that of a conventional 
shunt or permanent-magnet field d-c 
motor. Constant speed may be pro 
vided over a limited range of driving 
voltage by means of a resistance- 
capacitance network shunted across 
the bases of the two transistors (Fig. 
2). This RC shunt by-passes a por 
tion of the bias voltage from the ac 


Fig. 2 


(Continued on page 393) 
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LONG LIFE 

because the rolls 
have no localized wear 
points. 


NO JAMMING 
even after long wear. 


ACCURATE 

because of individual 
spring pressure on each 
roll. 


RENEWABLE CAM 

SURFACES for in- 

à creased life without 
Fig. 3 machining or new parts. 


tive to the inactive transistor. Since 


the two transistors are oppositely 


phased, if at the instant transistor 
(9) is conducting to the right half 
of the winding, then conduction 


through transistor (10) and its asso 
ciated portion of the running winding 


will tend to oppose rotation. The 
proportion of bias voltage on tran 
sistor (9) reaching transistor (10) is a 
function of the speed of the rotor, 
and the values of the RC circuit. The 
greater the capacitance, the greater 
the bucking voltage for any given fre 
quency, and conversely, the greater 
the frequency, the greater the bucking 
voltage for a given capacitance. 

The motor is not self-starting but 
will run equally well in either direc- 
tion. The centrifugal device illus- 
trated in Fig. 3, controls the direction 
of rotation and affords higher starting 
torque than by other means. The de 
vice eccentrically 
weighted member (1) pivoted at (2); 
segment (4) makes electrical contact 
with brush 5 or 6 when the rotor is at 
rest, mechanically shorting the tran 
sistors. When current is applied, the 
running winding functions through 
the mechanical contact to revolve the 
rotor. When the rotor has attained 
running speed, centrifugal force on 
the off-center weight (1) overcomes 
tension of spring (3) withdrawing the 
commutating segment (4) from con- 
tact with the brushes and the motor 
runs on transistors. The double-pole, 


consists of an 


(Continued on page 396) 
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50 YEARS of satisfactory service proves you can depend on 
Hilliard Over-Running Clutches and Couplings for long service 


on— 


€ DUAL DRIVES for pumps, fans, blowers and boiler stokers. (Many 


installations have a record of over 20 years without repair.) 


TWO SPEED DRIVES for dry cleaning machines, laundry equipment, 
conveyors, paper processing machines, slitters, forming rolls and 


automatic machinery. 


RATCHET ACTION for printing press ink rolls, coal feeders, press 
feeds, honing machines, bakery equipment and conveyors. 


@ BACK STOP SERVICE on textile machines, speed reducers, elevating 


conveyors and in combination with ratchet feeds. 


@ WRITE TODAY FOR BULLETIN 231 WITH COMPLETE INFORMATION. 


OTHER HILLIARD CLUTCHES: 


SINGLE REVOLUTION 
CLUTCHES for auto- 
matic accurate control 
—electrical or mechani- 
cal—of intermittent 
motion, indexing, cy- 
cling and cut-off. 
Ask for Bulletin 239. 


SLIP CLUTCHES for 
overload protection 
or constant torque and 
to provide constant ten- 
sion and permit speed 
variation on rewind 
stands. 

Ask for Bulletin 300. 


HILLIARD TWIFLEX 
CENTRIFUGAL COUP 
LING for smooth, easy 
starting of any load 
automatically with over- 
load protection and 
ability to accommodate 
shaft misalignment. 

Ask for Bulletin CE-3. 





Moisture Tight Molded Rubber Coil Cover Helps Insure 
Passenger Comfort in Toughest Weather 


Problem: To keep driving rain, swirling snow and flying 
dirt from shorting out the all important electric coil of 
Vapor Heating Corporation’s train heating system. As 
these heating systems are used by railroads all over the 
world, every type of weather condition had to be teken 
into consideration. 


Solution: ROTH RUBBER’s answer was to develop a meth- 
od of molding the coil into a moisture tight cover of 
specially compounded heat and weather resistant rubber 
developed by ROTH's technicians. 


ROTH RUBBER can make your molded rubber products. 


If you have a product or production problem, let ROTH 
help you out. 33 years of experience in compounding 
rubber and precision molding know-how means a better 
product at a competitive price. 


1860 S. 54th Avenue, Chicago 50 


— — — — — o — —— — — —— — ——— — — — — — — —— ——— — 


FREE SAMPLE 


SEND FOR SAMPLE 
AND INFORMATION 
ON AMAZING NEW 
SOFT RUBBER... 

A new, non-porous rubber de- 
velopment by ROTH offers ex- 
cellent cushioning and sound 
absorbing possibilities... makes 
a soft, pliable seal for many 
gases and liquids. Can be 
molded to suit your require- 
ments. Send now for sample 
and information, 
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Another bearing improvement 


from SKF 


SKF ’s improved method 
of lubricating large spherical roller bearings 


To make the lubricant effective it should 
be located where needed—in the bearing. 
Also, new lubricant, when added, should 
enter where it does the most good—in the 
bearing. 

For these reasons, all future production of 
SKF double row spherical roller bear- 
ings above 240 mm O.D. (9.4488") will 
be made with three equally spaced drilled 
holes in the center of the outer ring with- 
out any extra charge to our customers. 
This permits the lubricant to enter the 
center of the bearing. 


With the lubricant (either grease or oil) 
being introduced into the center of the 
bearing, all working surfaces are quickly 
and completely covered. In addition, the 
outward flow flushes out the old lubricant, 
and with it, any abrasive dust, dirt, mois- 
ture or other impurities. 


And where circulating oil lubrication is 
required, there is a continuous flushing 
and cooling of the bearing. 


This is another example of how SKF 
helps you to obtain longer bearing life. 


7700 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
—manufacturers of SKF and HESS-BRIGHT® bearings. 
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New manufacturing process 
improves performance of 
CHROMALOX 
Electric Strip Heaters 


An improved manufacturing process, combined 
with a newly developed refractory material, 
offers you the finest performance in strip heaters. 
Rugged and long lasting, they are industry's 
workhorse among heating elements. 

So when you use the improved line of Chroma- 
lox Electric Strip Heaters, you're assured of even 
better performance in the heating of platens, 
dies, kettles, tanks, ovens, air ducts and other 
applications that require dependable, accurately 
controlled heat . . . where and when heat is 
needed. 


Let the Chromalex Sales-Engineering staff 
solve your heating problems electrically. 


Write for your copy 
of Catalog 50 


This data-packed catalog covers 
the design, uses and prices of 
the complete line of Chromalox 
Electric heaters, elements, ther- 
mostats, contactors and switches. 


To get short factual material 
on many additional applications 
of electric heat, send for Booklet 
F1550 “101 Ways to Apply Elec- 
tric Heat.” 


Edwin L. Wiegand Company 


7535 Thomas Boulevard, Pittsburgh 8, Pa 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8, Pa 


| would like to have 
a copy of Catalog 50 
a copy of “101 Ways” 


C) a Sales-Engineer contact me 


Name 
Company 
Street 


Zone State 


_—— — ee e>=e 








Abstracts continued 


double-throw switch shown is used 
as a reversing device. 

[ransistor motor power is limited 
only by the power-handling capacity 
of the transistors. For most instru 
ment work commercially available 
transistors of the RR21 type are ade 
quate. The structure shown in the 
model operates at an input of from 
30-90 milliw and can handle loads 
greater than 10 in-oz at 1 rpm on a 
continuous duty cycle. 


Calculating Time Response 
Of a System to 
An Arbitrary Input 


Abstracted from “A Simple Method for 
Calculating the Time Response of A Sys- 
tem to an Arbitrary Input’ by George A. 
Biernson, Research Engineer, Massachu- 
setts Institute of Technology, Cambridge, 
Mass.; presented at AIEE Summer Gen- 
eral Meeting, June 27-July 1, 1955, 
Swampscott, Mass. 

A number of methods for calculating 
linear system response divide the in 
put function into a series of small 
units so that each can be approxi 
mated. But these methods are all 
laborious and require a high degree 
of computation accuracy. More im 
portant, they give little insight into 
why the system responds the way it 
does, or how the system transfer func 
tion should be changed to improve 
response. 

There are two means of character 
izing time response of a system which 
are related to its frequency response 
hese are: (1) transient responses of 
system to a step or ramp input; and 
2) error coefficients, or the related 
parameters such as velocity constant, 
acceleration constant 

The transient describe 
the transient behavior of the system, 
in contrast to the steady-state behav 
ior described by the error coefficients. 
An input signal may be broken down 
into steady-state and transient com 


response S 


ponents, so that these two concepts 
can be combined to produce a simple 
means for calculating the response of 
a system to any arbitrary input. 
Although this technique can apply 
to any linear system, it is developed 
in terms of feedback control systems. 
The paper first describes the method 
of calculating the response to an 
arbitrary input, and next presents a 
means of evaluating the accuracv of 
the calculated response. The rules 


(Continued on page 397) 


Specify THOMAS wera 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


E D \ 
mee eo 
Patented Flexible Disc Rings of special 
steel transmit the power and provide 


for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 
FACTS SET 


Requires No Attention. 
Visual Inspection 
While Operating. 


NO MAINTENANCE 


NO LUBRICATION 


NO BACKLASH 
cannot of 
“CREATE” THRUST 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance is Maintained 


Thomas Couplings ore 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
i bled without disturbing 
R the connected machines, 
except in rare instances, 


3 
Write for new Engineering Catalog No. 51A 
THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Abstracts continued 


for approximating and constructing 
the response curve are then summai 
ized in detail. Finally, in order to 
show how this method may be used 
quite simply in the design of feedback 
control systems, some general rules 
we presented for relating the shapi 
of the transient terms, which are used 
in calculating the response, to th 
major characteristics of the open-loop 
frequency response of the system 


Limitations of 

Steel Specifications 

Abstracted from “Limitations of Steel 
Specifications,” Metal Progress, Nov., 
1955, by E. H. Snyder, Chief Metallurgist, 
Austin-Western Co., Aurora, Ill. 
Specifications can be set up to include 
practically any combination of proper 
ties required. ‘The most common in 
clude limits on chemical composition, 
dimensional tolerances, mechanical 
properties and metallurgical character 
istics such as grain size, hardenability 
and cleanliness. Other properties 
which can be specified include corro 
sion resistance, forming and welding 
behavior, or electrical and magnetic 
properties. Naturally, as the number 
of properties specified is increased, o1 
the acceptable range decreased, cost 
will go up. 

Many misunderstandings, process 
ing troubles and service failures arise 
from a lack of understanding of the 
limitations of specifications. If the 
steel is purchased to a specification, 
many fabricators think that it should 
always behave the same way. If trou 
bles occur, someone should be blamed 

either the vendor, the workmen or 
the man who selected the specifica 
tion. Perhaps an individual is at fault 
but usually these troubles go back to 
expecting too much of specifications 
Some of the more common difficulties 
can be traced to the fact that steel is 
originally cast in large ingots. ‘There 
are bound to be differences in compo 
sition throughout the mass and some 
segregation of impurities and alloying 
elements. In addition, residual ele 
ments, such as copper and nickel, are 
always present, and if they are not 
limited by specification can be harm 
ful. 

When structural steel or plate is 
purchased to a specification such as 
SAE 1017, the mill will furnish steel 


with a ladle range within the com 


(Continued on page 400) 
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LOW COST—HIGH QUALITY 


Potter & Brumfield, with its many years 
of Engineering and Production experience, 
builds relays to all quality levels. 


Relays from the most exacting to the 
simplest in operating specifications are 
readily available at P&B. 


Small or Large quantity orders receive the 
same careful attention by the people 
that have the “Know How.” 


Let Potter and Brumfield engineers 
become part of your design group in 
selecting the correct type of relay to 
meet all requirements. 


For quick delivery over 350 different standard relays 
stocked by 500 Franchised Electronic Parts Distributors 
throughout the United States and Canada. 


Send your specifications for 
samples and quotations. 


Pitter 42 


PRINCETON, INDIANA | WC. 





Steel, brass, iron in all other shapes and forms are possible insert materials in die-casting. 


Wide variety of inserts, broaden 


functional use of die casting 


The intelligent use of inserts has done 
much to extend the versatility of die-cast- 
ings. Some idea of the wide variety of 
insert materials commonly used in prod- 
ucts and components may be gained from 
the above photo. Steel, brass, and iron 
Cin bar stock, tubing and stamped form) 
are represented. Even wood has been suc- 
cessfully inserted, and a laminated assem- 
bly may be seen in the foreground. Cal- 
Rod inserts may be seen, too, as well as 
irregularly bent tubing and common 
bearing surface inserts. Here are new de- 
sign possibilities for product engineers 
seeking ways and means of lowering pro- 
duction costs, without sacrificing func- 
tional efficiency. 


PRECISION is a national, integrated 
die-casting company, capable of serving 
your company from product design stages 


through to assembly and shipment of 
complete products. Write us for more de- 
tailed information. Address: Precision 
Castings Co., New Business Dept., 222 
Walnut St., Fayetteville, New York. 


/ 


One of the common 
types of small inserts: 
The knurled brass 
threaded insert shown 
here. This piece meas- 
vres only 3'À inches 
outside diameter. 


This 2-inch wool comb is a functional com- 
ponent of a textile machine. Die-cast in zinc 
it has 26 steel blade inserts; also cast in alu- 
minum with 29 inserts. 


Four identical steel stud inserts are cast in place in this zinc alloy 
platen toggle frame assembly measuring 12 inches overall. This is 
a functional unit of a business office machine. 


— * 
PEL d 


FAYETTEVILLE, N. Y. — SYRACUSE, N. Y. — CORTLAND, N. Y. —NEW YORK, N. Y. 
CHICAGO, ILL. — CLEVELAND, OHIO —KALAMAZOO, MICH. 
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IN THIS IMPROVED PRESSURIZATION PUMP 


AETNA BEARING DOES A 


FORMER BEARING JOB 


RESULT: 
A LIGHTER, SMALLER PUMP WITH 


FEWER PARTS IMPROVED 
PERFORMANCE AND RELIABILITY 


This recently improved variable displacement 
piston type pump packs more power in less space 
than any other pump made—has, in fact, notably 
higher efficiency with a third less of the weight 
and size of its previous design. 

To achieve this significant miniaturization job 
the pump makers turned to Aetna for assistance 
in *shrinking" the all-important anti-friction 
bearing units. You see the result here: one 
special, space-conserving Aetna thrust bearing 
tailored to do the job that formerly required two 
conventional-size angular contact bearings. 

This example of how Aetna is helping industry 
compress its products into smaller, cost-cutting 
dimensions is not at all exceptional. For 40 years 
solving difficult friction problems to help make 
good products better has been one of Aetna’s 
most intensified engineering activities. 

We invite you to use that wealth of specialized 
engineering knowledge whenever you have a ball 
bearing, roller bearing or precision parts problem. 


Cross sections showing comparative size of present and previ 
ous bearings. When conserving space is importent (as it is in 
everything aeronautic) dimensional savings like this are real 
contributions to the aviation industry. Could your product 
benefit in the same way? 


Division of Parkersburg-Aetna Corporation 


4600 SCHUBERT AVENUE * CHICAGO 39, ILLINOIS 


Manufacturers of: Stondard and Special Ball Thrust Bearings + Angular Contact Ball Bearings + Radial 
Ball Bearing Mounted Units * Special Roller Bearings * Ball Retainers + Hardened and Ground Washers 
* Sleeves * Bushings * Miscellaneous Parts 
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Photo courtesy Hammermill Paper Co., Erie, Pa. 


Continental’s Rubber Rolls at Work 
on Hammermill Bond 


Only with the highest degree of 
technical skill and accuracy 
which Continental builds into 
its rubber covered rolls can the 
critical specifications of the paper 
industry be met. 

These rubber covered rolls 
must have long wearing quali- 
ties, uniform density and a pre- 


cise crown to give the months of 
trouble-free service required. 


The rolls actually squeeze 
water from the paper as it passes 
through the nip of the roll. Spec- 
ifications engineered into these 
rubber covered rolls minimize 
the possibilities of wet spots, 
strength variation, or breaks in 
the paper—thereby eliminating 
costly shutdowns. 

The successful production of 
these rubber covered rolls typi- 


fies the complete engineering 


and laboratory—as well as man- 
ufacturing—service offered by 
Continental. 

Regardless of your rubber re- 
quirements, whether rubber cov- 
ered rolls or any type of molded 
or extruded parts, call Conti- 
nental. Their engineers will be 
glad to consult with you in the 
planning or blueprint stage to 
help you get better engineered 
rubber for all your needs. You'll 
like the service you get. 
Engineering catalog. 

In addition to custom-made 
parts, Continental offers an ex- 
tensive line of standard grom- 
mets, bushings, bumpers, rings 
and extruded shapes. Hundreds 
of these are shown in the No. 
100 Engineering Catalog. Send 
for a copy or refer to it in Sweet's 


Catalog for Product Designers. 


Odes aa mem qu PPOBBLL? 


O anynewed ty CONTINENTAL | 


CONTINENTAL RUBBER WORKS + 1982 LIBERTY ST. + ERIE ó + PENNSYLVANIA 


400 





Abstracts continued 
position shown in the following tabu 
lation 


Ladle | 
Range | 
| | 


Check 
Range 


| | 
Carbon | 0.14-0.21 | 0.11-0.25 
Manganese 
Phosphorus 


Sulphur.. 


| 0.30-0.60 | 0.27-0.63 
| 0.04 max. 
| 0.05 max. 


0.05 max. 
0.06 max. 


The check range on carbon after 
rolling (right-hand column) is 14 
points, or twice the ladle range. Steels 
at the extremes of this check 
range have very different properties 
strength, ductility, formability, weld- 
ability and low-temperature toughness. 
Fabricating behavior and service per 
formance can be entirely different. 
Other carbon and alloy steels have 
similar wide ranges; for example, the 
check ranges for 13 SAE steels from 
1006 to 1030 overlap the check analy- 
sis range of SAE 1017. 

Ihe majority of heats of any grade 
of steel come reasonably close to the 
center of the specification range, but 
when a few hundred consecutive heats 
are considered, the extreme limits are 
occasionally approached. An example 
of several elements nearly at the bot 
tom of their ranges is shown by some 
moderately heavy forgings of AISI 
9845 steel. The forgings hardened 
poorly when given the usual oi’ 
quench from 1550 F. Analyses of 
two of the forgings are given in 
l'able I along with the specified ladle 
and check ranges for this steel. Car 
bon, manganese, nickel and chromium 
are each near the lowest acceptable 
limits, and even molybdenum is well 
down in the lower half of its range. 
If there were a standard hardenability 
band for AISI 9845, this very low 


Table I—Composition of 
A.LS.I. 9845 Forgings 


Analysis of Ladle 

Two Forgings Range 
Carbon......... 0.42 0.41 0.43-0.48 
Manganese. 0.68 0.69 0.70-0.90 
Phosphorus .. 0.011 -—— 0.040 max. 
Sulphur eee NND 0.040 max, 
Silicon ssa mai DR 0.20-0.35 
Nickel.......... 0.79 0.80 0.85-1.15 
Chromium...... 0.72 0.69 0.70-0.90 
Molybdenum 0.22 22 0.20-0.30 


(Continued on page 403) 
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WHEN YOU NEED A BEARING —remember this: 
TORRINGTON makes every basic type of anti-friction bearing 


When there isn’t a bearing big enough or small enough the backing of engineering staffs at Torrington, Conn., 
to do the job you want... and South Bend, Ind. 


TORRINGTON will build it for you to the size and tolerances 


We're proud we can offer our customers a service of such 
you need. 


breadth and depth. 


When you have a special problem... THE TORRINGTON COMPANY 


A TORRINGTON ENGINEER will consult with you and recom- South Bend 21, Ind . Torrington 


mend a bearing that’s best for the job. You can rely on 


offices and. distributors in prit 
his judgment because bearings are his business and he has 


TORRINGTON BEARINGS 


Spherical Roller Tapered Roller Cylindrical Roller ° Needle . Ball ° Needle Rollers 





THIS HIGH-SPEED, LOW-COST PRODUCTION PROCESS 
enables industry to manufacture innumerable prod- 
ucts which — produced by any other means — would 
be prohibitive in cost. As a result, today’s American 
homes, offices and factories contain a host of labor- 
saving devices and conveniences which would not 
be there but for die casting —the only process that 
can mass produce direct from the raw material, 
precise, complex-shaped, close tolerance units 
economically. 


Of the commonly used die casting alloys, those 
based on zinc offer the greatest number of desirable 


mechanical properties and casting characteristics at 
low cost. Hence, zinc has always been the preferred 
base metal of die casters. 

If rising material and labor costs have you con- 
cerned, take a hard look at any part currently on 
your production line on which multiple machining 
operations are now required. As it has for many 
manufacturers, conversion to die casting may sub- 
stantially cut your production costs too. 


Highly skilled die casters, with complete quality 


control facilities to safeguard your savings, are 
within your reach. 


DIE CASTING is the Process 


ZINC the Metal 


BUNKER HILL the Preferred Zinc 


SEP pe DD LING 
| P NORTWWIST LEAD. CONPANY SEATTLE, WASHINGTON 


March, 1956 
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Abstracts continued 


alloy heat would probably fall below 


the bottom of the band. 
For economical fabrication and 


greater confidence in calculated safety 
factors, steel with much closer limits 
on all properties would be desirable. 


By negotiation with vendors, closer 


limits can be obtained—at increased 
cost, of course. However, spreads ot 
0.02 or 0.03 per cent C, 0.10 per cent 
Mn and other equally close limits are 
almost unobtainable even at a very 
marked increase in cost. Some large 
consumers of steel test each heat and 
segregate it into groups suitable for 
particular applications. The low-car 
bon group, for example, mav be used 
for a critical cold forming operation, 
the higher carbon group for an appli 
cation requiring strength but no form 
ing 

One example of the combined ef 
fect of segregation and decarburiza 
tion is some carbon steel plates (3x51x 
155 in.) which had been purchased to 
1 chemical composition only. Eleven 
| x 4 in. rectangular holes were 
punched at constant spacing across the 
width of these plates. Near the edge 
they punched easily and the punch 
slugs had the torn or deformed sheared 
surfaces characteristic of mold steel. 
For some plates, the difficulty of 
punching increased from edge to cen 
ter. The center slugs broke out with 
|i loud “bang” and had smooth 
sheared surfaces 

It was difficult to hold the punch 
ing die in proper relationship to th« 
punch. The variation in composition 
of slugs from one such plate is shown 
in Table II. 

Carbon segregation caused the 
punching difficulty, but when sam 
ples for analysis were taken represen 
tative of the entire cross section, 
the only ground for rejection was high 


sulphur. ‘This is rather an extreme 


Table II—Variation in 
Composition of 
Carbon Steel Plate 


C Mn P 


Spec. range 0.15-0.22 0.30-0.60 0.04max 
Check range 0.12-0.26 0.27-0.63 0.05max 
Ladle analysis 0.17 0.55 0.010 
Slug3, aver. thick. 0.20 0.58 

Slug6, aver. thick. 0. 2¢ 0.62 0.011 
Slug6, halfway 

surface, ctr 0.34 

Slugó, center 0.47 


(Continued on page 404) 
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This New 


PIONEER 
Coolant Pump 
gives you 


Important 
Advantages 


Totally enclosed motor, with extra-heavy 
shaft and heavy-duty ball bearings. 


Handles abrasives or chips without injury 
to the pump. 


Will pump down to '/s"; self-priming to 1” 
liquid level. 


Permits clean-out of machine sump with 
minimum time and labor. 


Interchangeable with any make pump 
with standard mounting dimensions. 


Sealless design with no metal-to-metal 
moving parts. 


7. Can be furnished with any 
desired electrical character- 
istics. 


Three optional outlets: left 
external, right external, center 
outlet through mounting flange. 
The latter permits compact, 
clean-cut design of machine 
with no exposed piping. 


Pioneer offers more than 400 models of impeller-type 
and positive displacement pumps to meet every 
coolant pump requirement; or we will develop designs 
for specific applications. Our application engineers will 
welcome the opportunity to discuss your pump require- 
ments with you. 


Send for our illustrated booklet covering the basic Pioneer 
designs in both impeller-type and positive displacement pumps. 


PIONEER PUMP DIVISION 


DETROIT HARVESTER COMPANY 
Sales Office P adds West Jefferson Ave., Detroit 9, Michigan 


Plant: Paris, Kentucky 





4 


at 
255 G } à 


COUPLING 


We 
SPHEREFLEX tooth design features an 


exclusive curved root and spherical tooth 
flank. Both angular and linear (parallel) 
misalignment ore compensated for, since 
every portion of each gear tooth is 
actually a segment of a sphere. This spe- 
cial design eliminates all possibility of 
tooth interference and permits increased 
deflection between mating members. Full 
and uniform line contact, through the 
working depth of the tooth, insures a 
stronger coupling between driver and 
driven shafts; eliminates point rolling con- 
tact between gears during flexing; com- 
pensates for shaft misalignment up to 
14" included angle. 


HILADELPHIA 


INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK « PITTSBURGM + CHICAGO + HOUSTON + LYNCHBURG, VA 


BALTIMORE + CLEVELAND 
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Abstracts continued 
example of segregation but when larg 
quantities of steel are fabricated, even 
worse examples will occasionally bo 
found that may cause trouble both 
in fabrication and in service. If the 
above plates had been torch-cut and 
welded into a structure, their abnormal 
composition might not have been di 
covered, but the high carbon and sul 
phur could easily lead to defective 
welds and failure. 

lhe value of surface hardne 
uniform across the plate, between 
Brinell 111 and 114, and gave no ad 
vance indication of the variation in 
punching behavior. The hardn« in 
the center of the cross section was 
Brinell 170 near the plate edge and 
increased to 217 toward the centei 
No carbon analvsis was made of th« 
region close to the surface but the 
low surface hardness indicated that 
it may well have been below 0.12 
per cent, the lower limit of the check 
inalysis specification 

Decarburization is present on all 
hot rolled steel vet few of the wideh 
used stecl specifications limit its depth 
Some large consumers of steel nego 
tiate with their suppliers for definit: 
limits; without such limits, the sup 
plier will assume no responsibility foi 
its presence. Since it lowers surface 
hardness (and wear resistance and f 
tigue strength) it may be responsible 
for erratic results in heat treatment 

A representative example of the 
effect of decarburization is a 1 in 
dia rod whose surface hardness must 
be in the range of 50 to 58 Re. Wi 
buv 1.125 in. dia SAE 4140 and 
50B50 bars and machine to 1.020 
prior to heat treatment. Frequenth 
batch of heat-treated parts will h 
low hardness values, sometime 
low as 26 to 30 Rc. After heat treat 
ing, the bars are rough ground to 
1.001 in. and finish ground to size 
Hardness checks after rough grind 
ing almost invariably show the hard 
ness to be well within the specified 
50 to 58 Rc range. This indicates 
that depth of decarburization will 
frequentlv be more than 0.05 in. but 
seldom over 0.06 in. for this size bar 

For similar applications some fab 
ricators often. use cold drawn bars 
closer in size to the required dimen 
sions in order to eliminate some ma 
chining. Surface hardness is obtained 
bv recarburizing. Occasionally such 
bars harden very poorly on the sur 


(Continued on page 406) 


TENSILE STRENGTH AT 
ELEVATED TEMPERATURES 


60,000 " n | - 
Ne- 7075S-T6 ALUMINUM 
\ 
Y 
e, 2024S-T6 ALUMINUM 


HK31-T6 
MAGNESIUM- 
THORIUM 


TENSILE STRENGTH IN PSI 


TEMPERATURE IN 


Creep Resistance 
at 300-700 F. 


In this temperature range, use the 
thorium-containing alloys of magnesium. 
They are the only satisfactory metals 
which combine creep resistance with 
good strength and light weight. 


For designers of high speed jet planes, 
rockets, and guided missiles, this solves 
a problem. Formerly it was thought 
necessary to use heavy materials. They 


are less satisfactory than these mag- 
nesium alloys 


Formerly available in the form of cast- 
ings only, thorium-containing magnesium 
alloys now come in rolled sheet. B&P's 
mill produces this sheet 


B&P engineers will help you redesign in 
magnesium. B&P offers the magnesium 
industry's most complete facilities for 
fabrication and assembly. Your inquiry 
will bring a descriptive booklet. 


BROOKS & PERKINS, Inc. 


$ LIGHTNESS PLUS! 
SS 
> 1956 WEST FORT STREET 
DETROIT 16, MICH. 
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This handsome bakery 
oven is manufactured 
by Petersen and incor 
porates Jeffrey con 


veyor chain 


Petersen Oven Co. says, 


“Since we mechanized our first oven 
28 years ago, we've used JEFFREY CHAIN” 


The best evidence of the quality of a product is and power transmission purpose. Our engineers 
the company it keeps. Jeffrey points with pride will be pleased to assist in choosing the right chain 
to this report on 28 years of close association with for your task. 


Petersen Oven Company of Franklin Park, Illinois. THE JEFFREY MANUFACTURING COMPANY + Columbus 16, Ohio 


Jeffrey conveyor chain is employed on Peter- 
sen’s ovens. It carries bread and cake through the 
ovens with a care that pleases the most discrimi- 
nating baker. No tilting or jarring to cause even 
the richest cake to fall. 


Jeffrey makes chain for almost every conveying CONVEYING + PROCESSING + MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 


Jeffrey conveyor chain 
issures delicate cakes of 
smooth, level travel 


through the oven.: 
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Have Conveying 
Problems? 


0n 


DUST, FUMES, FINES 
ACME Has the Answers 
with 


DUST HOSE 


FOR CONVEYING ... 


Dust 
Grindings 
Lint 
Fumes 
Grain 
Powder 
Fines 


Act today. 


Acme Dust Collector and Discharge Write for 
Hose is built to meet operating condi- 

tions of all kinds . . . and to stand-up Data Sheets 
lo severe service with minimum mainte- 
nance and replacement costs. It pro- 
vides maximum flexibility and full I.D. 
even around tight bends. 


and help. 


If you have a conveying problem — 
send us your drawings and specifi- 
cations. Our technical men will tell you 
in a hurry what Acme can do to solve 
your problems. No obligation at all to 
find out how to get the most for your 
money with top performance. 


the 


RUBBER MFG. CO. 


503 Lever Street Trenton, N. J. 
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face even in a drastic quench. The 
difficulty arises from the fact that in 
some oxidizing environments not only 
is carbon oxidized from the surface 
of the steel, but also manganese and 
silicon near the surface are oxidized 
These elements do not form volatile 
oxides and if the surface layer of the 
steel is analyzed they are found to 
be present in specified quantity even 
though totally ineffective as alloys 
The steel acts very much like a pure 
iron-carbon alloy with no other alloy 
ing element, and is very shallow 
hardening. No ordinary steel specifi 
cation covers depletion of effective 
alloy in the surface of steel. ‘The 
supplier would be expected to assum 
no responsibility for this occurrence 
in the absence of agreements covering 

it 
[Ihe development of the Jomim 
test and its acceptance 10 to 15 vears 
ago as a standard measure of harden 
ability has been extremely helpful in 
controlling heat treatment. We know 
within much closer limits the relativ 
depth of hardness penetration of a 
particular alloy if it is purchased to a 
hardenabilitv specification rather than 
chemical composition alone, For ex 
ample, SAE $8640 purchased to a 
hardenability specification will harden 
to 50 Rc between 4/16 and 11/16 in 
from the end of a Jominv bar. Thi 
means that the minimum size round 
bar quenched in mildly agitated oil 
that will be 50 Rc in the center is 
0.8 in. dia and the maximum is 2.0 in 
When the same alloy is purchased t 
composition limits only, the spread 
on the Jominy test specimen for 50 R« 
is 2/16 to 15/16 in., equivalent to 
about 0.2 and 2.6-in. dia rounds re 
spectively. The more limited spread 
is a big help in approaching consistent 
hardening of heat-treated parts. The 
range is still so wide, however, that 
identical parts heat treated from many 
consecutive heats of the same grade of 
steel will not always stay inside a 
specified hardness range of 5 to 6 Re 
points. Some large consumers segre 
gate high and low-hardenability heats 
of steel and channel them to applica 
tions which can use them to the best 
advantage. Others negotiate with 
their vendors for closer hardenability 
ranges. One of the present dangers 
of buying alloy steel without harden 
ability specifications is that the ven 
dor will supply steel whose hardenabil 
(Continued on page 407) 
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ity is either too high or too low to 
meet other custome specifications. 

Other causes of erratic processing 
that are not included in general speci 
fications are such things as seams 
and surface scratches. They can cause 
deep cracks during forging, cold form 
ing or quenching and if not detected 
in processing may cause premature 
failure in service 

One manufacturer who makes mil 
lions of studs from cold drawn steel 
was asked if any of them every cracked 
in heat treatment. "All the time," 
he replied. Seams were the most 
common cause of this cracking. Al 
though occasional lots of steel might 
show a high percentage of cracking 
the overall average was low, about 1 
per cent. The steel vendor agreed to 
accept responsibility for seams if they 
ire over 0.001 in. deep per 4!;-in. dia, 
provided this much stock is removed 
before subjecting the steel to anv op 
eration which might cause them to 
deepen. If oversize steel were put 
chased for making these studs and 
0.001 in. turned off each side per 


I. in. dia, the cost would be mam 


L6 
times that of a low percentage which 
must be scrapped 

If there is sufficient demand for 
closer control and a willingness to pay 
for it, more nearly uniform and less 
troublesome steel can be obtained. 
The additional cost is probably justi 
fied much more frequently than ad 
vantage is taken of its availability 
[he reason is mainly because addi 
tional material costs show up in the 
records very plainly while reduced 
fabricating costs and reduced scrap 
loss show up quite indirectly and are 
not found unless an effort is made to 
uncover them. With the passage of 
years, there is improvement in specifi 
cations and the limits to which they 
are held. The development of harden 
ability specifications within the last 15 


years has been a real advance 


Engine Pressure Indicators 


Abstracted from “Engine Pressure Indi- 
cators—Applications of the Balanced- 
Diaphragm Type” by G. M. Rassweiler, 
John W. Leggat, Warren H. Smith, John 
D. Caplan, Research Laboratories Div., 
General Motors Corp., Detroit, Mich- 
igan; ISA Journal, July 1955. 

The balanced-diaphragm indicator is 
the most widely used averaging type 
of engine pressure instrument. A 


(Continued on page 408) 
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Whether your trouble is temper, fatigue 


resistance, or any other metal ailment, it’s smart to 


call on specialists in the field. Riverside metallurgists 
are specialists. Their sole job is to help you with 


any non-ferrous alloy problem. 


THE RIVERSIDE METAL COMPANY DIVISION 
H. K. PORTER COMPANY, INC. 


Riverside, New Jersey a 
Philadelphia * East Orange, N. J. + Rochester, N. Y. ` KP 


Hartford * Cleveland * Chicago * Detroit 
PHOSPHOR BRONZE AND NICKEL SILVER SHEET, STRIP, WIRE AND ROD 
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SOLENOIDS 


TO OUTLAST 
PRODUCT LIFE 


MILLIONS OF CYCLES constitute 
standard DORMEYER dependa- 
bility. DORMEYER solenoids 
serving this long and longer con- 
tinue in smooth operation in count- 
less products today. 


All types and sizes available to 
DORMEYER 
means dependable, long- 


meet your needs 
quality 
lasting, trouble-free circuit opera- 
tion...and DORMEYER produc- 
tion facilities mean low unit cost, 
on-time delivery 


DORMEYER electro- mechanical 
controls can be custom-engineered 
to your requirements...depend on 
our 30 years of specialized experi- 
ence to solve your problems. 


DORMEYER also makes a com- 


plete line of coils and transformers. 


t zz 
Li 
Send b/p and specs for 
recommendations. Request in 


free 20-page dota- X 


packed catalog. Bonet LL 


DORMEYER INDUSTRIES 
FACTORIES IN CHICAGO AND KENTLAND, INDIANA 


3414 Milwaukee Ave., Chicago 41, III. 
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Pressure 


Transducer 


wv 
Balancing 
pressure 


Station- 


ary index 
, 


Calibrated Strobolight 


flywheel or 


O 


eu 


above is schematic diagram of basic 
elements. ‘The elements consist of (1) 
transducer, (2) trip circuit which fires 
a strobolight at a time controlled by 
the transducer, (3) calibrated flywheel 
where the crankangle at which the 
flash occurs may be observed beneath 
a stationary index. 

[Ihe transducer consists of a thin 
diaphragm clamped between two seats 
The under 
side of the diaphragm is exposed to 


around its circumference. 


the combustion chamber pressure. A 
controlled static, balancing pressure 
is applied to the top surface of the 
diaphragm. An insulated electrode 
with a contact is in close proximity to 
the diaphragm; motion of the dia 
phragm makes and breaks an electrical 
circuit through the contact. 

In operation, the selected balancing 
pressure is applied to the top of th« 
diaphragm. As engine pressure rises, 
it reaches, then exceeds, the balanc 
ing pressure thereby forcing the dia- 

make with the 
lhis generates an electrical 


phragm to contact 
electrode 
pulse which is applied to the trip 
circuit, firing the strobolight. Illumi 
nation of the calibrated flywheel by 
this strobolight permits observation 
of the angle at which balancing pres 
sure is equal to engine pressure. Dur 
ing the expansion stroke engine pres 
sure again equals the balancing 
oessure and the diaphragm moves 
iway from the contact, generating a 
ignal and permitting observation of 
inother crankangle at which the 
pressures are balanced 

illustrates 


obtained 


Curve typical 


with a 


pressure 
balanced 


4-cvclc 


(Continued on page 410) 


diagram 


diaphragm indicator from a 


BUT GARRETT'S GOT 
IT FOR QUALITY 


No sir, you can't beat Garrett when 
it comes to top quality in small parts. 
Their "statistical quality control sys- 
tem" means every shipment you get 
is the finest. But quality is only part 
of what I like about Garrett. They 
manufacture and stock the world's 
most complete line of washers and 
hose clamps. Boy, when you need 
any kind of a lock washer, flat wash- 
er, spring washer or hose clamp you 
get it fast . . . most everything right 
out of stock. 

When it comes to stampings and 
assemblies that's where their high- 
speed automatic equipment stars. 
Turns out exactly what you want in 
no time at all. 

Sure, I'm a tough buyer. I want the 
best. I want it fast. I want it priced 
right. And Garrett is the place for me. 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manvfactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


OF PHILADELPHIA 


Product Engineering — March, 1956 





Quick facts for those who apply and specify electric motors 


Bearings: Critical Criteria of Motor Life! 


Surveys among motor service shops have 
shown repeatedly that bearing break 
down is the most common cause of 
motor failure. With the air gap be 
tween rotor and stator measured in 
thousands, a very small shaft misalign 
ment due to worn bearings is certain 
to shorten a motor’s working life 
Hence Howell's attention, in the new 
Series 100 re-rated motor design, to full 
bearing protection 


Howell's fully-enclosed end plate cavi- 
ties incorporate an inner bearing cap 
that seals out any dust drawn into th« 
motor bv the ventilating air stream. In 
fact, in Howell s Series 100 Totally 
Enclosed Fan-Cooled motors, cartridge 
type bearings are used, that stay pro- 
tected even when the end plate is 
removed for servicing. 


In all Series 100 motors, Howell uses 
double shielded bearings with the balls 
shielded on both sides by steel rings, 
that are sealed in the outer race and 
fit within .010 inch clearance of the 
inner race. Consider the better service 
inherent in such bearings against the 
open-type employed in many re-rated 
motors. 


Finally, Howell does everything possi 
ble to insure that the Series 100 motor 
bearings are protected from common 
lubricating malpractices. Top ball 
grease fittings inhibit the entrance of 
dirt that may cling to the maintenance 
man’s grease gun tip. Most important 
the Howellube greasing system doesn't 
flush the grease through the bearing 
and pack it tight. Instead, the grease 
enters and exits from the grease relief 
on the same side of the bearing, with 
the oils in the grease migrating properly 
into the races. Result: less chance for 
over-lubrication, less chance of bearing 
failure. 


When you compare motors, compare 
them on these details of bearing design 
Howell Series 100 motors are worth 
investigating from any standpoint 


1 Write for new 
Bulletin N-100-R 


9r write for copy 
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Howell Cartridge Construction 
Assures Full Bearing Protection 


Cross section above shows the inner bear 
ing cap, outer bearing cap and end-plate 
of Howell Series 100 TEFC motors 
Diagram at left indicates 
how end-plate can be r« 
moved without opening 
cartridge. Bearing remains 
fully protected and fre 
from dust and other abra 
sive matter during motor 
disassembly for servicing 


Or inspect tion 


At right, a typical double 
shielded bearing as used in 
Howell Series 100 motors. 


Series 100 enclosures: totally enclosed fan cooled 
open drip-proof, splash-proof and weather py 
explosion proof, and totally enclosed non 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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Perkins “iagi Gears 
Cost 

FS 
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Lr 
Co. 
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VEN if the cost per piece is actu- 
ally higher, if the gears you use 
in your product are precision- 
engineered by Perkins, the heart of 
your product — its power transmis- 
sion system — will function more 
efficiently. This factor is especially 
valuable when automation enters 
the production picture. In that case, 
lack of functional precision, could 
easily result in speeding up the 
manufacture of faulty products — a 
truly horrendous possibility. 
Figured on the basis of trouble- 
free performance alone, the ultimate 
cost of Perkins Gears is considerably 
lower than their initial cost-per- 
piece would indicate. Best of all, 
even the initial cost of Perkins 


PERKINS MACHINE & GEAR CO. 


custom-made Gears may be competi- 
tive. And that is something you can 


quickly and easily determine by ask- 


ing us to quote on your require- 
ments. 
PERKINS MAKES: 

to customers’ specifications, in all mate- 
rials, metallic and non-metallic: bevel 
gears, ratchets, sprockets, ground thread 
worms, spiral gears, helical gears, spur 
gears with shaved or ground teeth. 


NOTE: The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 
coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you to 
make the spring you want when you want it 
— in seconds. The coiler produces any type of 
spring, in any diameter and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32" to 12" and larger. Size of the 
compact coiler is only 7 1/2x16". A POWER 
MODEL is available. Information on request. 


105 Circuit Ave., WEST SPRINGFIELD, MASSACHUSETTS 
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* "Make" points 
-"Breok" points 


Ignition 


[e] 
-180°-135°-90°-45°TDC 45° 90° 135°1680° 
Crank angle (Degrees ofter TOC) 


engine operating at 2000 rpm, full 
throttle. The intake 
strokes are plotted below the firing 
and expansion strokes. Valve opening 


exhaust and 


and closing events are marked (IO, 
IC, etc.). These data were obtained 
bv the calibrated flvwheel and strobo 


lamp method. Each individual point 


on the diagram represents a separate 
observation. To obtain a diagram by 
this method 
one hour’s time, and when operating 


at 2000 rpm, this represents approxi 


requires approximately 


mately sixtv thousand engine cycles 
Engine pressure data may be plotted 
against volume and used to determine 
indicated mean effective pressure and 
indicated horsepower; this is com- 
monly done with steam engines but 
seldom with internal combustion en 
gines because of the greater difficulty 
of obtaining good data. Normal prac- 
tice with internal combustion engines 
measure brake horsepower 
BHP) with the engine driving a 
dynamometer, then to shut off fuel 
and ignition and measure the friction 


is to 


horsepower (FHP) required to “‘mo 
tor’ or drive the engine with the 
dynamometer. The sum of BHP 
ind FHP is taken as IHP. This is a 


good approximation under most 


conditions 

However, FHP and IHP so obtained 
from the dynamometer may be in 
error for several reasons: 

l. Actual friction between rubbing 
surfaces may be different when the 
engine is operating with high pres 
sures and temperatures than when it 
is driven 

2. Pumping horsepower required to 
exhaust the 
charge may not be the same 


induct and gascous 
under 
firing conditions as under driven con 
ditions. 
Dynamometer measurement of 


(Continued on page 411) 
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Abstracts continued D 
friction horsepower includes a small MUUDD)IL 2NNI 
factor resulting from heat lost from 

the gases to the cylinder walls. This 


heat loss under motoring conditions 


should not be included in the friction 


horsepower ee Make Tough Jobs Easy! 


In view of these factors there are 
certain problems where the customary 
method is not adequate and pressure 
indicators must be used. A study 
made of systematic and random errors 
involved in determining IHP with a 
balanced diaphragm indicator is sum 
marized: 

1. Systematic error of 1 crankangle 
degree, or about 80 microseconds at 
2000 rpm, can result in 3 per cent 
error in IHP. Effort must be made to 
eliminate errors due to time delay in 
transducer and electronics, or due to 
improper correlation of piston posi 
tion and observed crankangle. 


2. Constant error in pressure does 


not change the area of the PV card 
or the derived IHP. (Constant errors 
in pressure hav serious effects in 
other work particularly in the deter 


mination of polytropic exponents 
from log P — log V curves 


3. Random errors in IHP intro 
duced by balanced diaphragm indica 
tors can be reduced to about l per 
cent 
[he above accuracy is barely ade 
quate for mechanical friction studies, 
because brake horsepower and pump 
ing losses must be subtracted from 
IHP in order to obtain frictional me 
chanical losses. The difference values If you’ve got a product involving metal fabricating, 


contain a much larger percentage er fastening or assembling, chances are you can use Mid- 


ror than original data. Nevertheless, land Welding Nuts to big advantage. 
indicators been applied to this study They come in all sizes for every-sized job. Welded 
because it is the only way to obtain i : 
valid information on mechanical fric 


tion under firing conditions. 


to the part or parts concerned, they don't have to be 
held while bolts are turned into them. Thus one man 


can often do the work of two. 
In an example, shown below, 


mechanical friction losses as derived And they're indispensable when it comes to those 
from the conventional motoring tests tucked away, hard-to-get-at places. Welded in advance 
on the dynamometer were consistently to those inside spots where it is difficult—or impossible— 
different from values derived from for hands or tools to reach, Midland Welding Nuts hold 


pressure diagrams. Friction values ob- fast while bolts are turned into them. 
tained under firing conditions from 


If you're a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Qi 


--- Firing xi ` > 
— Motoring Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St, New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames . Air and Vacuum Power Brakes 
(Continued on page 412) Air and Electro-Pneumatic Door Controls 


ro 


Friction horsepower 


Broke horsepower 
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This Little Switch 
Goes to Market 


.in air conditioners, fans, 
unit heaters, appliances, motor 
and resistive circuits. 


This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and %, 34 and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved. (Small D.C. 


/" 


ratings also available.) But base is only 11$" x 114" x 7$". 


This Little Switch Saves Money 


Costs less— permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 

. spade terminals for quick wiring . .. dummy terminals, if re- 
quired, to eliminate need for blocks. 


This Little Switch Is The NEW 
"Diamond H” Series 390 Rotary <i 


. single or double pole, two to twelve positions with stop as 
required. Single, two-hole or special mounting arrangements. Com- 
pletely interchangeable with the widely used “Diamond H” Series 
240 switches which are still available. 


Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


206 BARTHOLOMEW AVE., HARTFORD, CONN. 


‘CARBON DETERMINATION 


è in hardening gear teeth by carburizing, carbon content 
and depth of penetration are vitally important. BRAD FOOTE 
insures precise control of these factors through metallurgical 
tests with equipment developed specifically for this purpose. 

e A test bar goes through the complete carburizing and 
heat-treating cycle with every batch of carburized gears. 
Shavings are taken from this bar at carefully measured 
depths. Chemical analysis of these shavings gives complete 
and precise data on carbon content and penetration. 

e Carbon determination tests are only one of many 

metallurgical controls that insure the uniform quality of BRAD 
FOOTE Gears. Metallographic examination, hardness testing, 
chemical analysis—these are just a few of the quality checks 
provided by BRAD FOOTE's completely equipped metallur- 
gical laboratories. 
e Add these precise controls to specialized production and 
heat-treating equipment and a wealth of detailed 
experience in producing gears of all types—you begin to 
appreciate why BRAD FOOTE can produce better quality 
gears at substantial savings. 

e Find out how BRAD FOOTE quality can save you money. 
Send us the specifications on your next job for quotation. 


No obligation of course. BRAD FOOTE MAKES ALL TYPES OF GEARS— 
IN A COMPLETE RANGE OF STYLES AND SIZES 


BRAD FOOTE GEAR WORKS, INC. 

AMERICAN GEAR & MFG. CO PITTSBURGH GEAR COMPANY 
subsidiaries | Say — T: A T h Penr hone SPold 
u 
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Abstracts continued 


the pressure diagrams are higher than 
the values obtained under driven 
conditions. 

In connection with development 
of high-compression engines, it is im- 
portant to know how the engine fric- 
tion changes with compression ratio 
Dynamometer measurements of mo- 
toring friction made by customary 
methods showed an increase with 
compression ratio. However, the 
determinations of firing mechanical 
friction by means of pressure diagrams 
showed no change with an increase of 
compression ratio from 6:1 and 10:1. 
[hese tests were run at about half 
load on a single-cylinder engine and 
thus the conclusion may not be ap 
plicable to ail engines. 

Use of an engine indicator allows 
the separate evaluation of losses due 
to mechanical and fluid friction, pat 
ticularly at low loads where the two 
losses may be a large part of the total 
engine output. Below is an example 
of a study of pumping losses as dis 
tinct from mechanical friction. The 
figure shows pressure-volume diagrams 
of intake and exhaust strokes obtained 
with a balanced diaphragm indicator 
at two different throttle positions in 
a Chevrolet engine. The dotted 
curve was obtained with the throttle 
much more nearly closed than the 
solid curve. As the throttle was 
closed, the manifold vacuum increased 
from 10 to 20 inches of mercury 
However, the pumping loss increased 
only about 20 per cent because, as the 
lower line of the pumping loop 
dropped, the compression line moved 
to the left, thus keeping the area of 
the pumping loop nearly constant 
An important conclusion from the 
work was that friction loss was over 
5 times greater than pumping loss and 
the mechanical friction loss was the 
major factor affecting part load eco- 
nomy. 

Measurements of pressure changes 


are used extensively in the course of 


studying the characteristics of fuels 
ind development work connected 


--6 $ BHP 


Pressure (in, 


24 
Volume (Cu. in.) 


(Continued on page 414) 
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THE LATEST 
NEWS ON 
POSTFORMED 
PHENOLITE 


Manufacturers slash assembly time, eliminate rejects, 
improve products with PHENOLITE parts postformed 
by NATIONAL 


Production speeded, unit costs reduced—from plant after 
plant comes news of big profits and savings through the 


use of PHENOLITE parts postformed by National. 


Reasons for their cost-cutting efficiency are: (1) National 
makes PHENOLITE in many grades with combinations 


of service properties unmatched in any other type of 


material, and (2) National’s applications engineers 


and fabricators are experts at adapting PHENOLITE to 
specific requirements. We can help you all the way from 
development of a material—through design—to the 


delivery of fully fabricated parts. 


Want to simplify design and speed production? 
It will pay you—in reduced unit costs or in product 
improvement at no added cost—to explore the advan- 
tages of special, ready-to-use PHENOLITE parts post- 
formed by National. Send us the problem that’s nag- 
ging you—and be sure to ask for our new 16-page 
Catalog on Puenowtre and other National products 
We'll send it promptly, without obligation. Simpl 
write Dept. H-3. 


/ 
Q NATIONAL 
| 


VULCANIZED FIBRE CO. 


W M N GT N 79 WAR 


In Canada: National Fibre Company of Canada, Ltd. « Toronto 3, Ont. 


VULCANIZED FIBRE t PHENOLITE LAMINATED PLASTIC e NATIONAL NYLON 
PEERLESS INSULATION e KENNETT MATERIALS HANDLING RECEPTACLES e VUL-COT 
WASTEBASKETS e LESTERSHIRE TEXTILE BOBBINS e VULCOT PRODUCTS FOR THE HOME 
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R.F. Bogart, one of National’s staff of applications engineers, shown 
holding a postformed copper clad PHeno.ire printed circuit 


Reverse bends and small radii— 
toughest problems in forming 

were involved in shaping this 
spring-action, snap-on cover 
for a switch voltage changer 
National's postforming techni- 
cians used Puenourre C-534-I 


1 s" radius bend 


Corrugated, bent, and punched 
after forming, this insulator had 
to be made of extraordinary 
stock to withstand unusual 
stresses. National made use of a 
double die and  Purworrr* 
C-534-F to form the corrugated 
component without cracking or 
fracturing the piece 


Bending and drawing in one oper- 
ation were difficulties faced in 
forming this bus bar joint cover. 
National ended the trouble by 
using PHenouitre X-114-A. 
PHenowutre can be formed or 
deep drawn  easily— without 
damage to the material and 


without expensive dies. 
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LATEST 
CONTROL 
DESIGN DATA 


for hydraulic, 
mechanical and 
electrical 
applications 


cr 


` 


Here is complete information 
on a versatile modern control 
of interest to every design en- 
gineer. Available in models 
capable of delivering 50 to 400 
inch-pounds thrust, Sperry 
Hydraulic Remote Controls are 
used extensively by the auto- 
motive, aviation, marine and 
machine tool industries for 
manual or automatic control 
of: 

Brakes 

Clutches 

Throttles 

Governors 

Rheostats 

Hydraulic Pumps 

Engine Spark Adjustments 

Engine Mixture Setting 

Hydraulic Transmissions 

Fire Extinguishers 

Feed Mechanisms 

* Duplication of Motions 


Return coupon for descriptive bulletin. 


SPERRY PRODUCTS, Inc., 
Danbury, Conn. 


|] Send Hydraulic Control Bulletin 20-106 


LJ Have representative call. 
Name 

Compony 

Address 

City 
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with combustion chamber designs. 

Among the series pressure-volume 
records obtained in a 1950 Oldsmo- 
bile-type combustion chamber with 
two different spark timings. One of 
these spark timings corresponds to 
maximum engine power output 
(MBT) and the other to that em 
ployed by Oldsmobile in 1950 
(MFR). By using their particular 
spark timing, rather than the timing 
for maximum power, Oldsmobile was 
able to decrease maximum cylinder 
pressure by 250 psi. Lowering pres 
sure by this means made it possible 
to prevent fuel knocking at full throt 
tle and yet obtain high thermal effici 
ency at part throttle. 

Large difference in maximum pres 
sure with the two spark timings does 
not result in a large difference in 
power. Comparing the areas in lig 
5, the difference is only 10 per cent. 
Data obtained with a balanced-dia 
phragm pressure indicator vields im 
portant information on the relation 
between the time in the cvcle when 
the pressure increase occurs and the 
power output of the engine. 

Data gathered in tests also provide 
information as to maximum pressure 
and maximum rate of pressure ris 
experienced by the piston and the rest 
of the engine structure. 

Another direct application of bal 
anced-diaphragm pressure-indicator 
data is in calculation of the unburned 
fuel-air charge temperatures in the 
combustion chamber. Accurate values 
of pressure in the engine cylinder are 
the primary data required for use in 
conjunction with thermodynamic 
charts to calculate these temperatures. 
Curves show a pressure-time record 
and corresponding temperatures of 
the unburned fuel-air charge calculated 
from pressure data. 

Quantitative pressure-time data may 
be used to calculate "'rate-of-burn" 
curves. Data developed compares rate 
of burn of fuel-air charge for two com- 
bustion chamber designs operated on 
the same engine and under identical 
engine conditions. With the “modi- 
fied" chamber the maximum rate of 
burn occurs earlier and combustion 
is completed earlier than with the 
standard. 

Balanced-diaphragm pressure indi- 
cator data also prove useful in the 
study of chemical reactions occurring 


(Continued on page 415) 


REMEMBER 


The oil soaked streak 
down the middle of 
every road . . . the oil 
puddle on the garage 
floor . . . busted shafts 
and burned bearings 
due to lost lubrication? 


Universal Oil Seals 
changed that picture . . . 
solved these problems 
efficiently and economi- 
cally. There's a Universal 
seal to fit YOUR require- 
ments too. Over twenty- 
six years of specialized 
oil seal engineering at 
your service. 


We invite your inquiry. 


Va 


UNIVERSAL 
OIL SEAL CO. 


P.O. BOX 74 
PONTIAC 12, MICH 
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Abstracts continued 
in the fuel-air charge prior to inflam- 
mation. Important quantitative evi- 
dence proving the occurrence of such 
reactions was obtained with a bal 
anced-diaphragm indicator. These 
precombustion reactions are important 
factors influencing the occurrence of 
both knock and preignition in spark 
ignition engines as well as in com 
pression-ignition engines. 


Applicability of Notch 
Tensile Test Data 

Abstracted from “On the Applicability of 
Notch Tensile Test Data to Strength Cri- 
teria in Engineering Design,” by J. D. 
Lubahn, Research Assoc., General Elec- 
tric Research Laboratory, Schenectady, 
N. Y., presented at ASME Diamond 
Jubilee Annual Meeting, Chicago, IIL, 
Nov. 13-18, 1955. 

For the present, the principal value of 
notch tensile testing to engineering 
problems is to distinguish between 
“notch-ductile” “notch-brittle 
behavior” in a notched member carry 
ing tensile load. When the metal is 
sufficiently ductile, a satisfac 
tory design procedure against frac 
turing for notched parts subjected to 
static tension is to put the average 


and 


notch 


stress on the minimum section equa! 
to the rupture strength 
divided bv a suitable factor 

For notch-ductile metals, designing 


tensile or 
safety 
on the basis of iverage stress 1s more 
reasonable than the classical method 


using elasticity theory and the condi 
tion of yielding to avoid any plastic 
flow, even This 
method is applicable to brittle 
metals, but is overconservative for 
metals that have even a small duc- 
tility. When the metal has some duc 
tility, but not enough to permit the 


use of the average 


locally. classical 


very 


stress in design, 
there is no known design procedure 
that is applicable. The development 
of a design procedure for these notch 
brittle metals awaits a 
mental understanding of the 
factors that size, 
stress state, strain rate, residual stress, 
strain. gradient. This understanding 
need not be detailed enough to be 
able to state the mechanism of frac- 
ture at the atomic or crystallographic 
level; but it must be complete enough 
to permit the prediction of one test 
result from the results of other tests. 

Ihe most obvious possibility of a 
fundamental basis for correlating dif- 


more funda- 
various 


govern fracturing 


(Continued on page 416) 
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new PANELOC 


ROTARY LATCH 


ADVANTAGES LISTED 


B E L Lo Arora A 


CORPORATION 


The next 135 words of this 


advertisement taken from 
Bell Engineers' letters 


S. W. Esmond, Product Engineer: 
e Electronic equipment shown was designed to use 
the pANELOC Rotary Latch at a great saving in space 


and weight, so vital to the aircraft engineer 


è Rotary Latch assembles to door or panel itself 
no stud-to-receptacle line-up problem. 


e Tests show no sheet separation —fastener locks 


with the effect of a nut and bolt assembly. 


e Vibration tests also had no effect on the Rotan 
Latch. 


F. P. Bassett, Project Engineer: 


e Rotary Latch selected for use on cowl access doors 


on Bell's latest vertical-rising (VTOL) aircraft 


e The new PANELOC Rotary Latch is excellent for 
hinged doors and applications where maximum access 


and opening are important design considerations. 


ease of instal 
other factors that 


Bell's adoption of this new fastener. 


e Its simplicity, vibration resistance 


lation and cost are resulted in 


e Now in use on fixed-wing aircraft, helicopters 


missiles, electronic components, 


Write for catalog 
and price list for your file 


A PRODUCT OF SCOVI LER 


Scovill ; tanufacturing Company, Aircraft Fastener Div 


49 Mill Street, Waterbury 20, Connecticut 


415 





WILL 
MIL-SPEC MOUNTS 
WORK 


when you need protection most 
— at steep-angle attitudes ? 


give vital 2n dem protection 


Sure, you can meet the specification with a mount that only has 
to work at a 10-degree tilt. But what happens when the aircraft climbs 
at steep angles or goes into a 90-degree turn or dive? 

That's where you need ALL-ANGL Barrymount? Isolators. You 
can mount 'em and fly 'em at any cock-eyed angle you choose. And they 
give the same sure protection to vital instruments and controls from 
take-off through every twist, turn, and dive of the aircraft's most violent 
maneuvers. These curves show why. 


Write now for data sheets AA-0-1 containing detailed performance 
data. And remember — when your problem is protection thru every 
flight attitude, your answer is ALL-ANGL Barry Mounts. For recom- 
mendations, call your nearest Barry Sales Representative. 


BARRY 


CONTROLS 


INCORPORATED 


730 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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ferent test results is that fracture 
occurs at the same strain for the same 
local conditions of stress state, regard- 
less of the conditions present in neigh- 
boring regions. Such a correlation 
would be feasible for conditions where 
fracture begins at a free surface. How- 
ever, notch bend tests and notch ten- 
sile tests indicate that, under certain 
circumstances, fracture begins below 
the surface. For such sub-surface crack 
initiation, correlation on the forc 
going basis appears rather difficult, 
because the stress conditions below 
the surface are hard to determine, 
and also because it is hard to deter 
mine the exact location of crack ini 
tiation 

A more practical, though less 
entific, basis for test correlation has 
been suggested. This is based on thc 
hvpothesis that a particular elastic 
stress distribution will be transformed 
by plastic flow into a particular strain 
distribution and a particular triaxialit 
distribution, regardless of the condi 
tions of geometry and loading that 

used that elastic stress distribution 
[his hypothesis is reasonable and, if 
true, would permit comparison be 
tween test results and engineering 
performance without knowing the 
local conditions at the place where 
fracture begins, but only knowing the 
more easily measured surface strains 
is follows 

A notched test specimen can be 
devised so as to have an elastic stress 
distribution essentially the same as a 
manufactured part as determined by 
photo-elasticity. The test specimen 
fails when the surface strain reaches a 
certain measured value, corresponding 
to some smaller ductility value below 
the root of the notch, where triaxialit 
has caused failure. In the manufac 
tured part, the same triaxiality should 
cause failure at the same ductilitv at 
the same distance below the surface; 
ind because the neighboring strain 
distribution is the same as in the test 
specimen, the manufactured part als 
has the same surface strain at frac 
ture as the measured value from the 
test specimen. This surface strain can 
be converted to load-carrying capacity 
by means of a model test. 

Regardless of what basis is found 
ultimately to be suitable for relating 
different tests to each other, one re- 
quirement for the efforts of the imme 
diate future seems clear; it is impera 


(Continued on page 418) 
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RIFLE MAKER'S TARGET:LOWER PART COSTS: 
GRC ONE-PIECE DIE CASTING SAVES 86%! 


q 


NC GU dw 


Automatic safety catch shown at left, die cast by GRC in one 
piece, replaces safety catch formerly assembled from 3 separate 


parts. Saving 12e per unit! 


Gries Makes Extensive Line of Die Cast 
linc Alloy Threaded Fasteners 


m Q) / (tite, 4 


a 
A> « 
n» y uA ` 
i vE , ~~ In one automatic 


intercast” die cast 


Gries produces by their exclusive die cast able elements 
ing technique a line of high quality, low 
cost threaded fasteners, including wing 
nuts, cap nuts, wing screws, round-head 
thumb nuts, round-head thumb screws, 
rivets, which are available in a wide 
range of sizes. Quick delivery from stock The “sister-hook 


tinuous “intercast 
ical and unique 


Special to order. All are non-ferrous, rings, scissors, loose 


rustproof, with clean threads and bright 2-element 


finish. GRC mass production techniques 


provide lower costs. A new bulletin is is an example of 


completely 
trimmed and ready 
precisely, yet move freely. Production of 
individual multiple-unit products or con piece assemblies faster at less cost. Cast 


units is fast, econom 


picture frame swivel 
leaf binder rings ar« 
movable 
whereas the chain shown in the photo 


continuous intercast 


GRC die casts automatic safety catch for 
Crosman Arms Co. for less than 2c each — 
formerly 14c each. 1/7th of former costs! 


Che three-piece assembly of an automatic safety catch for the 
famous Crosman gas-powered rifle cost over 14c apiece. GRC’s 
unique one-piece die casting techniques produce a functionally 
idential catch at a cost of considerably less than 2c apiece 
A saving of about 86%! 


These Cost Sheet facts tell their own story: 


Parts A, B & C plus assembly $143.00 per thousand 
GRC 1-piece integral die casting $ 16.50 per thousand 
Saving $126.50 per thousand 


This is just one example of the way Gries helps industry cut 
costs. By precision die casting of zinc alloy tiny parts in one 
piece—and in one automatic operation—substantial savings 
in time and money are realized. Designs can be simplified, 
reducing or completely eliminating machining and assembly 
operation. The die cast Crosman catch is not only lower in 
cost, but is actually a superior part; one-piece casting eliminates 
possible loosening of assembled parts and provides greater pre 
cision. Better appearance, too, resulted from GRC’s die casting 
design flexibility. 


Gries’ techniques can make parts to 
the most precise specifications and mass 
produce them in quantities of 100,000 to 
many millions. Smallness is unlimited 

maximum weight !/ ounce, maximum 
length 134 in Widest scope of design 
is available. 


An informative Die Castings Bulletin 
is available. Send for your copy. 


GRC Diecast Gears and Pinions in One 
Piece at Lower Unit Costs 


e a 


GRC “Intercast” Die Casting Offers 
Multiple-Parts Units with Movable Parts 


ration, Gries can 


use Elements fit The exclusive Gries die casting of gears 


parts with mov 
assembled, 


and pinions in one operation produces on« 


with shafts or center holes or in com 
bination with cams, hubs, etc., permitting 
i wide design flexibility Many combina 
tions from stock dies available at no tool 
"Os 'rite ( samples 
-— parts, cost. Write for full information, sam; 
WORLD'S FOREMOST " ` 3 A 


| PROOUCER OF SMALL 


now available. Write for your copy of ing". Send for samples and full informa 4 


Gries Industrial Fasteners Bulletin. tion 


A 


DIE CASTINGS 


` 


GRIES REPRODUCER CORP. 4LLLA A AR 


159 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 Z @ 


Product Engineering — March, 1956 


417 





PRODUCT DESION WITH DURE PHENDUI | 


These parts 


SAVE MONEY 
and WEIGHT 


... engineered with phenolic 


@ When planning products with low fabricating costs, light weight, 
and attractive appearance in view, consider how easily all three were obtained 
with Durez in this heavy-duty power plane.* Parts like these when made 
of metal required drilling, tapping, buffing, and polishing. 
With Durez these operations were eliminated —weight was reduced, 
and the parts will keep their rich black molded-in luster through 
years of wood-working wear and tear 
The important properties and benefits available in these engineering 
plastics have earned them preference for thousands of applications 
Large parts, small parts. .. parts where self-insulation, impact 
strength, and resistance to heat, moisture, and chemicals are vital. 
Talk with your molder...and write for our latest technical 


booklet, “ Facts on Phenolics 


Phenolic Plastics that fit the job 


aus 
int: 
E SITE: 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
1503 WALCK ROAD, NORTH TONAWANDA, N. Y. 


* Super-Power Porta-Plane by Porter-Cable Machine Co., Syracuse, N. Y 
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tive to make more kinds of tests on a 
few materials, so as to understand the 
tests better, rather than accepting the 
value of some given test on faith, and 
making tests only of this kind on a 
great variety of materials. Any serious 
efforts to compare different tests of 
some basic concept will be the begin- 
ning of the development of a rational 
procedure for designing against frac 
turing. 


Application of Transistors 
To Electronic 
Counting Equipment 


Abstracted from “Application of Transis- 
tors to Electronic Counting Equipment,” 
PB 111610, by Richard E. Kimes, Project 
Engr., Berkeley Div., Beckman Instru- 
ments, Inc., Richmond 4, Calif.; distri- 
buted by Office of Technical Services, 
U. S. Dept. of Commerce, Washington 25, 
D. C. 


This is a final report for the Signal 
Corps on an investigation to transis- 
torize a frequency meter. Background 
study indicated it was possible to com 
pletelv transistorize the counter using 
the negative resistance characteristic 
of point-contact transistors to synthe 
size switching circuit elements. Cir 
cuit study made it evident that testing 
transistors was necessary before cir- 
cuit evaluation could proceed. Tran- 
sistor changes and failures were nu 
merous. Single transistor binaries 
were studied and combined into two 
transistor binarv circuits and into 
multi-transistor ring circuits Che 
decade development was used to de- 
sign and test a feed-back, two-transis 
tor binary type of decade and a ring 
counter type of decade. The ring-of 
five, ring-of-two logical design was 
used to build a seven-transistor, 100-ke 
decade counter. Neon lamps were 
used in a ten-lamp readout system. 
in ionizing pulse bias was used to 
operate these lamps with a 15-v swing. 

I'he control-circuit development re- 
sulted in the design of a point-contact, 
crystal-controlled oscillator and a con- 
tinuous, frequency synchronized, 
astable, multivibrator-type divider. An 
input amplifier using three junction 
transistors was developed, that had 300 
kilohm input resistance and a gain of 
ten. A voltage discriminator having 
2.5-v sensitivity was used. A neon bias 
oscillator, a reset one-shot multivibra- 
tor, a ring circuit control, and a diode 
gate was designed and built. The 
power supply using alloy junction 
diodes was designed. 
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A Formsprag 


Clutch can 
simplify the 


functioning of 
your design 


Designers are constantly finding ways to simplify 
the design of their products by utilizing Formsprag’s 
higher torque capacity and precision. Over-running, 
indexing, and backstopping applications are almost 
unlimited. 

The modern, patented design of Formsprag Clutches 
is the secret. Each clutch—designed with utmost 
simplicity—offers the highest possible torque capa- 
city in an extremely small area. And, you get rug- 
ged, precision performance with long life. 

The next time you're thinking of maximum clutch 
efficiency for your product —remember these prin- 
ciples about Formsprag Clutches: 


GEARMOTOR 
(SLOW SPEED 
FORMSPRAG — DRIVE) 


CLUTCH 


Basic 


construction of the 


Sprags used in Formsprag Clutches 


are highly developed, precision 


Due 
to the sprag's design, an unusually 


wedges of hardened alloy steel 


high amount of torque is delivered 
from one concentric race to the other 
When torque is applied, the sprags 
When 


sprags re- 


are instantaneously engaged 
torque is removed, the 


lease instantaneously. 


Formsprag's 


engineering 


Formsprag 
Clutch is simple. A full complement of 


sprags is inserted between inner and 
outer concentric races. Contact with both 
race surfaces is maintained by energizing 
springs. Formsprag construction allows 
a smaller 


Result 


n a smaller clutch 


more sprags to be inserted in 
area than other clutch designs 


greater torque capacity 


department has solved 


literally thousands of clutch application problems— 


using either standard or specially designed clutches 


For further 


information, send for this informative 


eight-page brochure or contact Formsprag direct 
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Here is a typical over-running arrangemer 
The clutch tran 


power during the low speed cycle while t! 


on a two-speed drive 


ft 


high speed motor acts as a countershaf 


transmits power to the load. During the ! 


speed cycle, the over-running clutch permit 


the low speed motor to be over-run T! 


arrangement is particularly economii 


efficient where the speed 


quired is too great for a twi 


Distributors in Principal Cities 


23607 Hoover Road, Van Dyke, Michigan 


World's Largest Exclusive Manufacturers of Over-Running Clutches 


419 





DUO-THERM | 


selects | 

PB pend 

/ PATTERN 

(PERFORATIONS) 
to combine 


* Heating Efficiency 
* Maximum Strength | 
* Smart Design 
* Cleanliness 


The metal casing 
for this Duo-Therm 
Radiant Circulator 
was perforated by 
Harrington & King. 
H & K can supply 
perforated materi- 
als — with round 
holes, square 
holes, slots, orna- 
mental patterns, 
oblong holes, oval 
holes — the pattern 
“just right" for your 
product. We will be 
glad to work with 
you on your per- 


Harrington & King's 
Moresque Pattern . . 

one of thousands of 
patterns available for 
perforating metals for 
your products. For full 
range of H & K pat- 
terns, fill in and mail 


coupon to office and | forating require- 
warehouse nearest 


- ei ments. 
LR ct come T 
arrington & ing 


PERFO g ATING 
| Chicago Office and Warehouse New York Office and Warehouse | 
5617 Fillmore Street 114 Liberty Street 
Chicago 44, I. New York ó, N. Y. | 


Please send me— 

[C] GENERAL CATALOG NO. 62 

g STOCK LIST of Perforated Steel Sheets 

g SAMPLES of Perforated Plastics and Paper 
g PRICE INFORMATION (NOTE: Send specifico- 


tions of perforated moterials wanted. If neces- 
sory send drawings or sketches.) 


NAME 
TITLE 


COMPANY 


STREET 


ZONE STATE 


NEW 
BOOKS 


Magnetic Materials in the 
Electrical Industry 
P. R. Barpetr, B.Sc., M.IE.E., Fel- 
low Institute of Physics. 5} x 8} in., 
288 pp Published by Philosophical 
Library, Inc., 15 E. 40 St., New York 
16, N. Y. $10 
As the title 
covers both permanent 


indicates this book 
magnet Ol 


"hard" magnetic materials and various 
'soft" ferromagnetic irons used for 
transformers, d-c machines, rclavs and 
contactors, choke coils, magnetic am- 
plihers and transducers. 

The introductory chapters outline 
the present position of the theory of 
ferromagnetism, which is followed by 
a description of the constitution and 
characteristics of a wide range of hard 
and soft magnetic materials which 


have reached the stage of industrial 


ipplication. ‘These materials and their 


properties are systematically classified 

Chapters on the testing of mag 
netic materials, and also on the testing 
of other materials by magnetic means 
ire also included Ihe remaining 
chapters of the book discuss power 
frequency applications, and r-f tre 
quency applications of soft magnetic 


materials, magnetic recording, mag- 
netic amplifiers, and transducers using 
variations in flux oir netic char 
icteristics to vndis signal for 


measurement 


Automatic Protection of 
A-C Circuits 


G. W, SrunniNGS, B.Sc., Fellow Insti 
A.MI.E.E. 83 x 5} 
Published bv Chapman 
( Hall Ltd., 37-39 Essex St., Strand 
London W. C. 2, England. $7 


tute of Physics, 


in., 355 pp 


his book is a concise and lucid 
textbook on the theory of 


systems 


protective 
ind. their ipplication to elec 
trical machinery, cables and transmis 
ion lines 

his fourth edition has been com 


pletely revised, and chapters dealing 


} 
vith relays and protective systems and 
the glossary of protective gear engi 


(Continued on page 421) 


Endurance Kated 
COUNTERS 


to Jit every uced 
200 MILLION COUNT LIFE 


Stroke 

Counters 

Unequalled for Automo- 

bile and Aircraft factories; 
stamping, metal working, die 
casting and plastic molding ma- 
chines; laundry, printing and all 
kinds of equipment 


6 MILLION COUNT LIFE 


«p 


Junior King 


The proven an- 
swer for office 
machines, amuse- 
ment machines, and fac- 
tory equipment where 


service is moderate. 
3 MILLION COUNT LIFE 


" SMX Tamperproof 


Millions used for 
vending machines and 
other equipment where 
space is limited. 


200 MILLION COUNT LIFE 


Revolution 
Counter 
For measur- 
ing machines, 
metering equipment, etc. Available 
with flexible shaft for convenient 
location. 


1 BILLION COUNT LIFE 
10,000 CPM 


Clipper 
Coil 
Winding 
Counter 
Unequalled 
for high speed 
coil winding. 
See your PIC 
Representative or write. 


702-10 W. Jackson Chicago 6, III. 
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New Books continued 


neering terms have been re-edited. An 
additional chapter dealing with the 
grounding of power-system neutrals 
has been included, since this subject 
is closely associated with the design 
and application of most types of pro 
tective systems 

Information regarding the selection 
and performance of protective gear 
normally provided on modern elec 
trical equipments has been added for 
students and engineers, who have no 
specialized knowledge of the applica 


tion of such protective systems 


Principles of 
Nuclear Reactor Engineering 


SAMUEI GLasstone, Consultant, 
U. S. Atomic Energy Commission, 
91 x 64 in. 861 pp. Published by 


D. Van Nostrand Co. Inc. 250 
Fourth Ave.. New York 3, N. ) 


5 Š] 


[he field of nuclear reactor engi 
neering encompasses the design, con 
struction, and operation of reactors 
for the release of energy in a con 
tinuous and controlled manner by the 
fission of certain atomic nuclei. The 
main purpose of this book is to de 
scribe the fundamental scientific prin 
ciples upon which reactor engineering 
is based. The principles are not com 
plicated but in translation into prac 
tice various problems of a somewhat 
novel character are encountered due 
to the peculiar nature of the fission 
process and its associated radiations 
Reactor engineering is largely con- 
cerned with the solution of thes 
problems, involving a cooperative ef 
fort in which chemical, electrical, m« 
chanical and other engineers must 
work with chemists, mathematicians, 
mctallurgists, physicists and even bi 
ologists. 

l'o facilitate such cooperation this 
book covers a wide range of topics 
in order to provide an over-all review 
which will help the individual engi 
neer understand the relationship of 
his activities to that of the group as 
i whole. The subject of nuclear 
ictor engineering is treated in breadth 
rather than in depth; nearly every 
chapter is an introduction to a pai 
ticular aspect of reactor design 

[wo classes of reader in particula: 
have been kept in mind in the prep- 
iration of this book. One is the prac- 

(Continued on page 423) 
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HIGH TORQUE 


Tu 


LOW SPEED 


7e nens- ROPER 
HYDRAULIC PUMP-MOTOR 


fe Inyrwoved INDUSTRIAL SERVICE 


Bt) 


Designed by the same engineers 

who developed the famous Roper 
Rotary Pumps, the new Roper 
Hydraulic Pump-Motors operate on 
the same principle using two equal 
size, smooth-running gears in a 
precision-fitted case. These units offer 
low-speed and high-torque (much 
needed in the hydraulic field), and 
their versatility finds them well-suited 
to heavy-duty service within their 
operating range. They run equally well 
in either direction both as pumps or 
motors ... they can be direct- 
connected without speed reducers, 
thus conserving space . . . they are 
easily installed, easy to operate, and 
are long on economy. Perhaps you 
have equipment that can be further 
improved with a Roper Hydraulic 
Pump-Motor. Send for all the facts 
today. 


PERFORMANCE CHARACTERTISTICS 


Available in foot and flange mounted models. Recommended speed range 
on larger sizes is from 200 to 800 RPM with pressures to 800 PSI In this 
range, Roper units require from 7 to 40 GPM flow and will develop up to 
11.5 HP output at maximum speed and pressure. Smaller sizes may be 
operated up to 1200 RPM and up to 800 PSI which will require a flow 


of 16 GPM to develop up to 5 HP. 


SEND FOR BULLETIN 22 


GEO. D. ROPER CORPORATION © 373 Blackhawk Park Ave, Rockford, Il! 





POLYPENCO® SHAPES 


For mass production of intricate parts... 


fabricate from POLYPENCO shapes 


Chis is proof that POLYPENCO Nylon Shapes offer you the practical solu- 
tion to the production of intricate nylon parts: The small part shown 
above is being produced on a screw machine at the rate of 605 parts an hour. 
The design of the part—with undercuts and varying cross-sections— makes 
machining the best method of production from the standpoint of both 
accuracy and economy. 


Whatever problem faces you in designing and producing nylon parts to 
close tolerances, it will pay you to come first to POLYPENCO: 


UNIFORM QUALITY 


rigid quality control means absolute uniformity in every piece and 


every shipment. 


IMMEDIATE DELIVERY 


standard shapes are stocked for immediate, off-the-shelf delivery. 


RAPID FABRICATION 


use standard metalworking tools for fast, simple machining. 


Take the first step toward low-cost, accurate production of nylon 
parts. Write for latest information on applying POLYPENCO 
Nylon to your specific application. 


THE POLYMER CORPORATION OF PENNA. * Reading, Penna. 
In Canada : Polypenco, Inc., 2052 St. Catherine St. W., Montreal, P.Q. 


- ns ec an 


à 4-13. [4-M Nylon, Teflon*, Q-200.5 and K-51 


Custom fabricating service available on request 
e 


New Books continued 


ticing engineer who wishes to know 
something of the impact of nuclear 
energy upon his professional activities. 
For such a reader the book should 
serve as a guide; the inclusion of many 
cross references and reasonably com 
plete index should help him find his 
way through the book if he does not 
wish to read it systematically. The 
other class of reader is students in 
engineering schools for whom it offers 
a broad view of the chemistry and 
physics, as well as engineering princi 
ples, of the nuclear reactor system 


Directory of 
Steel Foundries 


Published by the Steel Founders’ So- 
ciety of America, 606 Terminal Tower, 
Cleveland 13, Ohio. $10. 


This directory includes every known 
foundry in the United States, Canada 
ind Mexico, gives basic information as 
to the type, size and kind of steel 
castings produced, and lists melting, 
heat treating and special processes 
used. The rated capacity and number 
f employees is also included, along 


with key personnel 


Magnetic Amplifiers and 
Saturable Reactors 


M. G. Say, Consulting Editor, Ph.D., 
M.Sc., M.I.E.E. 83 x 54 in., 199 
pp. Published by George Newnes, 
Ltd., Tower House, Southampton St., 
London, W. C. 2, England. $3. 


This book provides an understand 
ing of how saturable reactors, mag- 
netic amplifiers and magnetic modu- 
lators function and how they may be 
applied to particular problems. The 
information is authoritative and up 
to date, each aspect of the subject be 
ing dealt with by an expert contrib 
utor. 

How magnetic amplifiers can be 
used as d-c or a-c amplifiers or as d-c 
to a-c converters in conjunction with, 
r in place of, relays and electronic 
valves is described. Some typical ap- 
plications discussed are: servo systems 
or amplifiers for use with d-c split- 
field and a-c split-phase motors and 
control fields of rotating amplifiers; 
temperature recording, control and 
alarm, recording of gas flow, photo- 
electronic counters, voltage and fre- 


(Continued on page 425) 
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apostolo. pioG ew 
inthe increasingly 
critical Get og design diminution, weight and 
sine reduction, power and component eapau£atiow. ? 
OK. Consider coupon! 4 not nip out and receive 
complete story on how MPB $ suck asthese Q&ee- 
ane helping to make things -————Ó—— 


um men pepe" e Berne BED ü 


IATURE PRE 


ne without charge or obligatio 
ji nthly MPB ENGINEERING NEV 
of MPB's in the field of 


name title 
Xx street city 


MINIATURE PRECISION BEARINGS, INC., 


state 


KEENE, N.H. 
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A warm welcome awaits you at Booth 
No. 328 during the A.S.T.E. Industrial 
Exposition (Tool Show) at Chicago, 
March 19 to 23. 


Here you will receive advance informa- 
tion about NOPAK-MATIC...a com- 
plete new line of solenoid pilot operated, 
poppet-type valves to be introduced later 
this year. These valves are designed for 
a wide range of control applications 
from the simple operation of an air cyl- 
inder to the complex, precision opera- 
tion of completely automated production 


machinery. 


At the NOPAK Exhibit you will also find 
the new NOPAK Square Head Cylinders 
and such established products as stand- 
ard NOPAK Cylinders in various classes 
of construction, NOPAK Disc-Type 
Valves, Reciprotrol Valves and V-Type 
Slide Valves. 


Look for the Silhouette 
GALLAND-HENNING NOPAK DIVISION 


2762S. 31ST STREET © MILWAUKEE 46, WISCONSIN 


Representatives In Principal Cities 


NOPAK 


VALVES and CYLINDERS 
for AIR and HYDRAULIC SERVICE 


Light metais design tips 


Magnesium in Contact with Various Chemicals 


CHEMICA CONCENTRATION® 


AMMONIUM HYDROXIDE SP. GR 
AMMONIA, GAS OR liQUO. | 

EE n 

CARBON DISULPHIDE 

CARBON TETRACHLORIDE 


CARBONATED WATER 





Magnesium suitable for contact 
with many common chemicals 


Considering magnesium construction for a part or product which 
will have contact with one or more chemicals? Although magnesium is not 
suitable in certain cases, there are many applications for which it is satis- 
factory, as indicated by the partial table above. 


If you have a chemical-contact question or problem, we suggest you 
ask for a copy of our Design Handbook which includes data and recom- 
mendations for 38 common chemicals in contact with magnesium. There 
is also a section in the Handbook describing finishes which protect 
magnesium from chemical attack. Write today for your free copy. 


Whatever your light metals problem . . 


. count on Magcoa engineering 
counsel and fabricating facilities 


MAGNESIUM COMPANY oF AMERICA 


UGHT METALS FABRICATION DIVISION « EAST CHICAGO 27, ND. 


Bendix* Electric Fuel Pump is the outstanding 


choice for every operating condition! 


Performance proven è Delivers More Gallons 
Longer Life © No Pressure per Hour 
“Droop” Easy to install 
Dependable Operation Easy to Service 
at —75°F. 
Improves Low-Temperature 
Starting 


Low Power Requirements 
Economical Operation 
Light Weight 
Rugged 
Tamper-proof 


* Compact 
Built-in Pressure Release 
Eliminates Vapor Lock 


Learn more about this new and improved fuel pump. 
Write for descriptive folder and specifications. 


ECLIPSE sect ELMIRA S Tua 


*REG. U.S. PAT. OFF AVIATION CORPORATION 
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New Books continued 
quency control of machines, automatic 
control of battery charging or of street 
lighting, and sensitive relays 

An outstanding feature of recent 
electrical engineering progress is the 
revival of interest in the magnetic am- 
plifier. The desire to find reliable and 
robust alternatives to sensitive relays 
and electronic valves has stimulated 
research, and progress has been as- 
sisted by improvements in magnetic 
materials and in the performance of 


dry metal rectifiers. 


American Standard 
Preferred Limits and Fits 
For Cylindrical Parts 


84x 11 in., 21 pp, paper bound. Pub- 
lished by American Society of Me- 
chanical Engineers, 29 W. 39 St, 


New York 18, N. Y. $1.25 


This standard presents definitions 
of terms applying to fits between plain 
(non-threaded) cylindrical parts and 
makes recommendations on preferred 
sizes, allowances, tolerances, and fits 
for use wherever they are applicable. 
The standard is in accordance with the 
recommendations of British-Canadian 
American conferences for diameters up 
to 20 in 

Experimental work is being carried 
on and available, 
agreement in the range above 20 in 
will be sought. It represents the com 
bined thinking and experience of 
groups who have been interested in 
standards in this field, and it should 
have application for a wid: 
products. [he recommendations, 
therefore, are presented for guidance 
and for use where they might serve to 
improve and simplify products, prac 
tices and facilities. 


when results are 


range ot 


Desirable Control-Display 
Relationships for 
Moving Scale Instruments 


JAMEs V. Aero Medical 
Laboratory, Wright Air Development 
Center, Wright-Patterson Air Force 
Base, Ohio. 84 x 11 in., 26 pp. Pub 
lished at U. S. Dept. of Commerce, 
Office of Technical Services, Wash- 
ington 26, D. C. $0.75. 


BRADLEY, 


This report summarizes a series of 
experiments which investigated the 
effects of a control and a display of 

(Continued on page 427) 
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at 4 feet 
STILL 


AED E 


Here's a new design 


JSENMNITC 


component for you 


THE FIRST CONSTANT FORCE SPRING! 


Do you, too, want to simplify a prod- 
uct design problem — reduce weight, 
miniaturize, cut cost, improve the 
product, or even create a new 
product? 

Can vou use a constant force spring 
that's not only a spring but also a 
motor, a counterbatance, a « lamp, E 
slot closure, and anything else you 


might make it? 


The Hunter Neg’ ator constant force 
spring upsets all previous spring 
principles. In addition to a zero 
gradient, negative or slightly posi 
tive gradients are also possible with 
the Neg’ator 


Hundreds of ingenious engineers 
have already used the Neg’ator 
spring to obtain 
e Tremendous extensions—over 30 


times the original size—with no 
appreciable force build-up. 


THE HUNTER 


constant force spring 


e Driving torques with longer dura- 
tion and no heavy wind-up 


Full force available from the very 
beginning of the stroke right up 
to the completion of the return 
stroke 
The equivalent of a dead weight 
in a range sufficient to counter 
balance a mouse or a man) in 
one handful 
e Many other unusual characteris- 
tics, 
Are you ready to learn more about 
this remarkable new spring element? 
We're ready to tell you. Just ask 
for our new bulletin, “The Hunter 
Neg'ator Spring". This bulletin de- 
scribes the Neg’ ator force charac- 
teristics, and its variety of forms 
Also included are 
many “thought provokers’’ for ap- 
plying this promising new mechanical 
element. 


and applications 


HUNTER SPRING COMPANY 


Lansdale, Pennsylvania ...near Philadelphia 


SPRINGS * STAMPINGS * TEST APPARATUS 





Heat and Fumes Don’t Faze 
These Specially Engineered 
Peerless Blowers! 


@ Top picture: Peerless 135K Blower circulates 
hot air in paint drying oven. Middle picture: Peerless 
270L Blower exhausts fumes from same oven. Bottom 
picture: Peerless 222G Backward Curve Blower ex- 
hausts hot air from paint baking oven. Another 
Peerless 165F Blower in same plant forces hot air 
into paint baking oven. Operating temperatures: 300 
to 500°F. These four specially-designed Peerless 
Blowers operate quietly and efficiently in the finish- 
ing department of one of the nation’s most modern 
production plants. Installations like this are our 
specialty. Contact us today! 


Write, Wire or Phone for Bulletin SDA-200 Today! 


FAN AND BLOWER DIVISION 


tHe Peerless.Clectiric COMPANY 


FANS . BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
1406 W. MARKET ST. . WARREN, OHIO 


There’s a GRIPBELT 


for every purpose! 


No other source offers such a wide selection of V-belts 
. from FHP to steel cable belts, including versatile Grip- 
link and Griproll, and unique new Poly-V. These combine 


with Browning's variety of sheaves to form the most com- 
plete V-drive line. For every power transmission need, con- 
tact your Brownfng distributor. He will serve you promptly, 
efficiently. Write for free catalog GC101, showing whole line. 


Dua 


MAYSVILLE, KENTUCKY 


built for the rugged job 


P&S TURNLOK' 
ANb POLARIZED »evices 


P&S TURNLOK® LINE —De- 


signed for quick easy back or side 


: ‘| wiring. A simple turn of the cap 
r gives positive, dependable con- 
s nections — won't loosen or short 
; out from hard usage. Ampere 
‘ 
x : 


rating plainly visible on face of 
receptacles. Connectors, recepta- 
cles and caps available in 10 and 


20 Amp., 2, 3, and 4-wire types 
Twrnlok Devices 


P&S POLARIZED DEVICES — 
Built sturdier with extra thick 
bodies and extra heavy metal 


| D 
a parts to withstand rough usage 
over long periods of time. Ideal 
' for industrial plants and construc- 
tion work. A complete line of 10 
and 20 Amp. 2, 3, and 4-wire 


connectors, receptacles and caps. 


Polarized Devices 
Write todav for frec catalogs on P&S Turnlok 
and Polarized Devices to Dept. PE-3 


PASS & SEYMOUR, INC. 


n nh ib 
Syracuse 9, N. Y. 1229 W. 
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Bivd., Chicago 7, Hl. 


1 
MANUFACTURING COMPANY 


| 





New Books continued 


that control position or function on 
the use of the control. Among the 
results: (1) Moving-scale assemblies 
for use where the operator will never 
make control adjustments without 
simultaneously looking at the asso 
ciated display should have a dial 
which rotates in the same direction as 
its control knob and a scale whose 
numbers increase from left to right. 
At least two scale numbers should be 
visible in the display aperture at all 
times. (2) When the operator may 
make crucial control adjustments by 
blind reaching, moving scale assem- 
blies should not be used 


Hyperbolic Sines and Cosines 


81 pp, paper bound. Available from 
Government Printing office, Washing 
ton, 25, D. C. $0.55. 


Values of sinh x and cosh x are 
given in this publication for x = 2 to 
x 10, at intervals of 0.001, to nine 
significant figures. To meet the con- 
tinuing demand of pure and applied 
scientists and engineers, these tables 
of hyperbolic sines and cosines are be- 
ing issued to supplement those given 
in Applied Mathematics Series 36, 
Circular and Hyperbolic Sines and 
Cosines, where hyperbolic functions 
are given for x U to x 2, at inter- 
vals of 0.001, to nine decimal places, 
and x 2 to x 10, at intervals of 
0.1, to nine decimal places. Use 
the present table makes the functions 
more readily available in the extended 
range from 2 to 10 and facilitates in- 
terpolation in that range. For large: 
values of x, the functions can be ap- 
proximated by use of 4e* to obtain 
nine significant figures 


Approximations for 
Digital Computers 


Ceci Hastincs, JR., assisted by J. T. 
Havwanp and J. P. Wowc, Jn. 93 x 
63 in. 201 pp. Published by Prince- 
ton University Press, Princeton, N. J., 
$4. 


This book of approximations for 
digital computers, formerly issued in 
loose sheets and available only to a 
limited number of specialists is pre- 
sented for numerical analysts and com 
puter operators in all fields. 

The work presented here was under- 


(Continued on page 428) 
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Uh a 
DIMENSIONAL CAMS 


A 3 Dimensional cam can 
give an infinite number of 
exact control stations with 
precise interpolation be- 
tween stations. 


A 3 Dimensional cam can 
accomplish these super- 
human "thought" func- 
tions in a minimum of 
space—a square inch or 
two. 


A 3 Dimensional cam is a 
positive mechanical con- 
trol that eliminates com- 
plicated electronics and 
involved maintenance. 


3 Dimensional cams for 
automation . . . jet aircraft 
. guided missiles . 
machine tool control ... 
instrumentation . . . any 
high precision mechanical 
control are now being 
manufactured in produc- 

tion quantities. 


Investigate the control latitude and reliability 
of 3 Dimension cams by Parker—send today 
for literature. 


WORKS. IN( 
CAM DIVISION 
FRANKLIN AVENUE e HARTFORD, CONNECTICUT 





COOPER ALLOY 


"s ES 


CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


ENGINEERING DATA BOOK 


Another section of the new Cooper Alloy 
catalog being readied by the Valve and 
Fitting Division is now available. Re 
ferred to as "Stainless Steel Engineering 
Data," this 16 page manual includes a 
variety of tables and charts of reference 
value for those 
steel 
castings. Y 


who work with stainless 
httings, pipe, 
our copy is waiting 


Ps 
So 
ADVANCED KNOW-HOW :1 


Shellcast ? 
engine support 
being turned out by the Foundry Prod 
ucts Division of Cooper Alloy is told in 
Advanced Know-How Report #1. The 
problem, the specifications and the solu 
tion are covered in detail with text and 
Write 


valves tubing or 


story behind the 
steel jet 


The full 


stainless rings 


photos for your copy. 


PUMPING ETCH ROOM SOLUTIONS 


Transferring acids and salt solutions used 
in the Etch Room of Litho Chemical & 
Supply Co. caused repeated pump failure 
and constant shaft seal maintenance 
Five years ago a Vanton plastic pumy 
no stuffing box, no shaft seals 


was put 
Customer reports “no 


into daily service 
maintenance except lubrication." Full 


appeared in Chemical Processing 
Reprint available on request 


story 


July 


"^. 
So 
QUIKUPL DATA POPULAR 
Since the publication of the May issue 


of Newscast which featured this patented 


fitting, the requests for additional data 
have been pouring in. In case you missed 
may we remind you that copies 


Full engineering data 


the issue 
are still available 
case histories and photographs are in 


cluded, making it possible for you to sce 
for yourself just how this unique stain! 
steel fitting can cut your installation 


operating costs. 
s 


COOPER ALLOY 


DE EE 
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New Books 


taken at the Rand Corp. in connec- 


tion with its program of research for 
the U. S. Air 

Part I, entirely new, introduces col- 
lection of useful and illustrative ap 


Force 


proximations, each of which is pre- 


with a carefully drawn error 
curve in Part II 

Part I is 
Part II is 
high-speed 


sented 
useful to the newcomer; 
useful to anyone 


machine for 


usıng a 


computing 
the solution of equations and use of 


mputing machines in scientific 
research. 
combines 


formal 


that 
with 


In a new method 


judgment and intuition 
mathematics, this set of approxima- 
tions surpasses, in simplicity, earlier 


ped by nven- 


] ] 
ipproximations deve 
Instead of minimiz- 


square 


tional methods 


the conventiona 


ng mean 
deviation, the maximum absolute devi- 
Rational func- 


complex 


iion minimized. 


tions and sometimes mor 


functions for which Hastings has 


rlier found excellent rational ap 


proximations are used instead of re 


lying on polynomi ils 


Specifications and Tests for 
Electrodeposited Metallic 
b 

Coatings 

| cr-bound. Pub 
Society for 
Rac c St > 


x 9 in., 104 pp, pay 
lished by the American 
l'esting Materials, 191 


Philadelphia 3, Pa. $1.85 


his compilation of 17 
methods of test nd 


embodies th« 
B-8 on Electro 


hese 


ida ds have either been di cloped 


ointly with the American Electro 
laters Society or have it 


tions, 


nended practices worl 


f ASTM Committee 
deposited Metallic Coatings 


ł 


had subsequi 
endorsement by this group 


he last issue of the B-8 compila 
Oct thal 
but five of the 17 standard 


been re Many of the r€ 


based on extensive 


tion was 1953. and sinc 


time all 
have vised 
visions have been 
research projects within the commit- 
tee, including long-time atmospheric 


exposure tests of copper-nickel-chro 
mium plated steels 


The book 
for zinc, cadmium, nickel-chromium, 


and lead on steel; nickel-chromium on 


contains specifications 


copper; nickel-chromium on zinc; and 
chromate finishes on zinc coatings. In 
addition there are recommended prac- 


(Continued on page 431) 


More lives 
than a cat! 


NT 


~ 


Quality Construction 
— manufactured with 
extreme care 


Designed—with 
fresh, new ideas 
— manufactured 
with the newest, 
money-saving 
production techniques 


are standouts for 


performance 
.-- built to last! 


One of today’s most versatile relay lines, 
AEMCO relays are "first choice" for more 
than 100 of the top names in American in- 
dustry. Design and construction is tops—for 
only the finest materials are used in AEMCO 
relays. Specify AEMCO and you're making 
your best relay buy. You'll profit by the 


newest production techniques that speed up 


delivery and save you money, You'll appre- 
ciate the prompt delivery on prototypes, 
the fast tool up for production. You'll find, 
too, that an AEMCO relay has more lives 
than a cat and is built to take it! Actually 
tested on the job, AEMCO relays are de- 
pendable and reliable . . . standouts for 


performance, 


AEMCO relays are available in a wide variety of 
spring and coil combinations, operating poten- 
tials and contact ratings. Types include: Open, 
can, plug-in base, hermetically sealed, midgets, 
dual-purpose, delayed make or break, circuit con- 
trol, current and potential relays. Should one of 
the hundreds of AEMCO relay types fail to meet 
your exact requirements, we will be happy to 
design and build a unit to meet or exceed your 


specifications. 


Mere Tomy 
For more information on the stand- 
ord AEMCO relay line, write for 
your free descriptive bulletin today! 


E 
i 


AUTOMATIC ELECTRIC MFG. CO. 


83 STATE ST. * MANKATO, MINNESOTA 
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Tourek 


BALL JOINTS 
LRL A 


Tourek Ball Joint Linkages 


Can Be Specially Designed | 
For Your Specific Needs! © 


Whatever length or style of Special 
Linkages you need, capable 
TOUREK Engineers will develop 
the ONE best and most economical 
design for your specific needs. 
Production and assembly opera- 
tions can be scheduled to meet 
practically any reasonable delivery 
requirements. TOUREK facilities 
are large and modern and well 
coordinated. Special Linkages em- 
ploying Ball Joints are made with 
extreme precision. Each assembly 


can be depended upon to equal or 
surpass the most exacting speci- 
fications . . for really free trans- 
mission of motion! 

Leading Ball Joint buyers ''"Turn 
to TOUREK” for their special link- 
age requirements. During 36 years 
of specializing, we've developed 
thousands of types for various ap- 
plications. Critical customers have 


always depended upon us for UNI- 
FORM fine quality and the ac- 


curacy they need to assure top 
performance and long life. 

Although the best in Ball Joints is 
an outstanding TOUREK specialty 
we also produce SCREW MA- 
CHINE PRODUCTS of every de- 
scription, in large volume. If top 


quality and a really dependable 
source of supply are important to 
you, by all means write us today! 


J.J. TOUREK MFG. CO. 


ESTABLISHED 1920 


1901 SOUTH KILBOURN AVENUE, CHICAGO 23, ILLINOIS 


.. UP TO 2-5/8" DIAMETER SINGLE AND MULTIPLE SPINDLE MACHINES . . THREADING * TAPPING * 
MILLING + DRILLING + GRINDING + POLISHING * PLATING + HEAT TREATING +» SILVER SOLDERING » 


WORLD'S LARGEST MANUFACTURER OF "STANDARD" BALL JOINTS 
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ASSOCIATED 
COMPANIES: 


UNGROUND 
BALL BEARINGS 


For All Industries 


i AIN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 


2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 


Distributors in All Principal Cities 


Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Catalog on Request 


KILIAN MANUFACTURING CORP. 


SYRACUSE, NEW YORK, U.S.A. 


Kilian Manufacturing Corp. 
(Canada), Ltd. 


240 Fleet St. East, Toronto 2B, Ont. 


@ To Hold Tighter 


€ To Last Longer 


€ To Cost Less 


— 
W 


W^ 


{5/5 


in these and hundreds of other ap- 
plications where stress, wear or 
vibration is a factor. The Gripco Lock 
Nut, with its simple, one-piece 
design, has given industry a tighter, 
more positive holding action for 
quicker fastener application at less 
initial cost. No inserts, outside de- 
vices or complicated features — the 
Gripco Lock Nut holding or locking 
action is inherent in the nut itself — 
it costs less to use, gives an easier, 
faster locking and holds tighter for 
a longer time. Impervious to oil or 
water. For faster production, lower 
manufacturing and maintenance 
costs, look into the Gripco Lock Nut 
today 

GRIPCO PRODUCTS INCLUDE: Gripco Lock Nuts, 
New Gripco “Clinch” Nuts, Gripco Hi-Nuts, 


Gripco Pilot-Projection and Countersunk Weld 
Nuts with or without Gripco locking feature. 


NUT COMPANY ” 


j 


A 


308-J S. Michigan Avenve, Chicago 4, Illinois 


Fischer Bearings (Canada), Ltd. 
240 Fleet St. East, Toronto 2B, Ont. 


Kilian Steel Ball Corporation 
100 Wellington St., Hartford, Conn. 


Livermont TORQUE LIMITER 
for POWER SCREWDRIVERS 


pounds 
capacity 
PRICE: 
$75.00 


LIVERMONT INC. 


Assures absolute torque control and 
accuracy. Can be used on any avail- 
able power source, including auto. 
matic multiple-spindle drills. Even 
where torque control is NOT re- 
quired this tool, with its free wheel- 
ing clutch release, quickly pays for 
itself by savings on bits and sockets. 
80 DAY FREE TRIAL! Write for 
brochure and details. Dept. PE-356 


MAPLE & MYRTLE, MONROVIA, CALIF. 
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New Books continued 


tices for preparation of low-carbon 
steel, high-carbon steel, zinc-base die 
castings, and copper-base alloys for 
electroplating; chromium plating on 
steels; and preparation of and electro- 
plating on stainless steel and alumi- 
num alloys. Methods of test include 
test for local thickness and two spray 
tests—the salt spray (B 117) and the 
acetic acid-salt spray (B 287 


Principles of Farm Machinery 


Roy Barner, Professor, Department 
of Agricultural Engineering; R. A. 
Kepner, Assoc. Professor of Agricul 
tural Engineering, University of Cali- 
fornia and E. B. Barcer, Education 
Mgr., Ferguson Div., Massey-Harris- 
Ferguson, Inc., 84 x 5} in., over 571 
pp. Published by John Wiley & Sons, 
Inc., New York, N. Y. $8.75. 


Designed primarily as a textbook 
for an upper-division course in farm 
machinery his book summarizes 
and integrates a vast amount of engi- 
neering information on the subject. 
Emphasis is on functional require- 
ments of the basic types of field 
machinery and their principle of opera- 
tion. Also included are general dis 
cussions of materials, power transmis- 
sion, economics, methods for testing 
and evaluating performance and hy 
draulic controls, as applied to farm 
machinery. Reference lists at the end 
of chapters indicate sources for much 
of the material and provide a handy 
guide for more detailed study. 


Manufacture and Application 
Of Lubricating Greases 


C. J. Boner, Chief Research Chemist, 
Battenfeld Grease and Oil Corp. 9ł 
x 64 in., 977 pages. Published by 
Reinhold Publishing Corp., 430 Park 
Ave., New York 22, N. Y. $18.50 


A comprehensive book on lubricat- 


ing greases that incorporates the great 
improvements that have been made 
in recent years. Contents include: 
structure and theory; raw materials; 
manufacturing processes and equip 
ment; lubricants containing specific 
thickeners and additives such as: alu- 
minum, barium, calcium, lithium, so 
dium, lead and strontium base soaps 
Special emphasis is also placed on 
methods for analysis and types of 


(Continued on page 433) 
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How to 


assure performance 


you want 
from TEFLON 


It’s SIMPLE. Actually specify the properties which are 
most important to you. 


This is vitally important. Too often the properties are 
taken for granted. Yet with Teflon, the properties you 
get depend greatly on the method of processing the 
powder, which in turn governs the quality achieved. 


In a choice of two grades, Fluoroflex®-T delivers the 
optimum properties you specify for Teflon. Quality is 
controlled under an exacting process. 


“Electrical grade” Fluoroflex-T is certified to conform 
fully to AMS 3651 on all important electrical and phys- 
ical properties. With optimum dimensional stability and 
free from pin-holes or porosity, it meets the most de- 
manding service. 


A more economical “mechanical grade” meets all 
chemical and mechanical needs. It offers as much as 
50% greater resistance to elongation. 


Fluoroflex-T is stress-relieved to assure uniform 
machinability. Large range of sizes available in rods, 
sheets, tubes. Send for data. 


® DuPont trade mark . ® Resistoflex trade mark 


RESISTOFLEX 


CORPORATION 
Roseland, N.J. * Western Plant: Burbank, Calif. 





EBERT CREATES 
Engineering 
Excitement! 


The "- x Forget it 


» 


New once it's 


Minirelay installed! 


© ams ies 
LITT 
* 


actual 


size 


with the World's Smallest 
Mercury Plunger-Type Relay 
FOR ALL LOADS UP TO 20 AMPS 


Proven in use at Full Load 
for millions of Makes and Breaks 


ECONOMICAL * DEPENDABLE * TROUBLE-FREE 


* 35 Millisecond Fast Action! 

* installs in one minute! * No maintenance required ! 
* Hermetically Sealed! * Explosion Proof! No Sparks! 
* No pitting! No sticking ! No córrosion ! 
| * Dust, Dirt, Moisture Proof! 

* Available Normally Open or Normally Closed, SPST. 


* Meets all Miniaturization Standards ! 


General Purpose, Motor & Tungsten Lamp 


TUBE LOAD RATINGS 


20 AMPS AT 115 Volts, A.C 10 AMPS AT 230 Volts, A.C. 
6.5 AMPS AT 120 Volts, D.C. - 3.5 AMPS AT 220 Volts, D.C. 
1.5 Hp. at 115, 230 or 440 Volts, A.C 
V3 Hp. at 120 and 220 Volts, D.C 


FREE fact file on the New MINIRELAY 


Write for your copy. today 


EBERT ELECTRONICS CORP. 


212-24 Jamaica Ave., Queens Village 28, N. Y. 





We design rolls to solve 
continuous Processing 
problems 


Our Shaf-Tite* Rolls in- 
corporate many patented fea- 
tures guaranteeing maximum 
strength of roll assembly. Our 
present design file includes 
over 30,000 drawings of more 
than 50 types of rolls. 

We are the only manufac- 
turer who makes every type of 
roll...rubber, wood, metal, 
plastic . . . carriers, squeeze, 
cooling, heating, wormed sur- 
face, stationary shaft, fluted, 
tapered, immersion, applica- 
tor. You name it...we make it! 


Rubber 
covered 
squeeze 
rolls 


Wood rolls 
for wet 

or dry 
service 


Stainless 
steel 
rolls 


Teflon 
and other 
plastic 
rolls 


3inch diameter and 3 feet long usual minimum 


x 
Tube rolls, 


any metal 


Chromium 


Send for: 
. 48-page Catalog of plated 

Industrial Rolls steam and 
. 64-page Rubber Rolis Handbook cooling 


. Series of Technical Roll Reports rolls 


RODNEY HUNT MACHINE CO. 


industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., U.S.A. 


T TOGGLE CLAMPS 
35 Types & Sizes 


Note These Features—Reamed 
Holes—Hardened Serrated Bushings — 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
15 STYLES... 136 SIZES 
wu, COMPONENTS 


" 

\ 

| Over 1000 different Types & Sizes 
ovailable from stock. 


E. Write NEW TEMPLATE for CATALOG 


WEST POINT MFG. CO. 


26935 W. 7 Mile Road, * Detroit 19, Michigan 


See us at Booth 290 
ASTE Convention, 
Chicago 


mn 


Product Engineering — March, 1956 


New Books continued 


tests to insure uniformity in the prod 
uct and predict its performance dur 
ing service. 

Final chapters deal with application 
of lubricating greases—some interest 
ing points of which are: grease fittings; 
hand guns; manual, electrical, and air 
driven pumps; force-feed and central 
ized systems; guides for selecting. 


Standards on Plastics 


6 x 9 in., 790 pp, paper-bound. Pub 
lished by American Society for Test 
ing Materials, 1916 Race St., Phila- 
delphia 3, Pa. $5.75. 


[his compilation presents in con 
venient form ASTM standards and 
tentative specifications, methods of 
analysis, methods of physical testing, 
recommended practices, and defini 
tions of terms pertaining to plastics 
It has been substantially revised since 
the previous edition was published in 
May 1954. Of the total of 143 speci 
fications and tests, four are entirely 
new and 41 have been either revised, 
reaffirmed or advanced from tentative 
status to standard. Two others have 
been discontinued, one has been re- 
placed, and another has been redesig- 
nated as a general method applicable 
to materials other than plastics. 


Electronic 
Transformers and Circuits 


REUBEN Lee, Advisory Engineer, 
Westinghouse Electric Corp. 6 x 94 
in., 360 pp. Published by John Wiley 
€ Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y. $7.50. 


This second edition of the book 
presents practical, useful data on the 
design of transformers for electronic 
apparatus and on the effects of trans- 
former characteristics on electronic 
circuits. Relations and attributes com 
mon to all electronic transformers and 
reactors are covered, rather than just 
those of special application. 

This edition has been expanded to 
cover new developments and to pro 
vide a fuller discussion of certain top 
ics. There are new sections on mag- 
netic amplifiers, pulse circuits, reactor 
surges, toroid cores, r-f power sup- 
plies, wide-band transformers, and 
charging chokes. 

The treatment is quantitative, but 

(Continued on page 434) 
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ne 
your faste 


and put new sell 
in your products 


| 
Smooth, durable, flexible joints in belting, 
aprons, tapes or ribbons are essential to the 
efficient operation of your machines. You can 
give your products new sales appeal and your 
customers important maintenance and operat- 
ing savings by using Clipper joints 


Clipper belt lacing equipment produces secure, 
flexible joints in minutes, without injuring belt- 
ing. It gives smooth joints that ride freely over 
conveyors or pulleys .. . that are flexible both 
ways of the belt. No other fastening method has 
all these advantages. Use Clipper belt hooks 
and lacers to put new dependability, service- 
ability and salability into your product. 


WRITE FOR FREE SAMPLE 
showing how Clipper fastens 
belts, aprons, tapes and rib- 
bons into a smooth, flexible 
joint. Send a sample of your 
own material for a free lacing. 


Ask your Industrial Distributor for Clipper Products 


—, 
p 
— 
——— 
aa 
— 
L—— 
—2 
p NEIN 
—MSÀ 
EI 


BELT LACER 
COMPANY 


986 Front Ave., N. W., Grand Rapids 2, Michigan 





ELECTROFLO 
VALVE 


SHUR-FLO 


a. 


SHUR-FLO 
INTERLOCK 


| 

! A control to pro- 
tect equipment 
when flow is below 
a desired minimum; 


MESURFLO 
CONTROL 


} 


ANI 


ELECTRO-MITE 
VALVE 


STRAITFLO 
STRAINER 


New 


AUTOMATIC 


FLOW 


CONTROL for 
WATER 


If your problem 
concerns a speci- 
fied flow of fluid 
or time-fill, we 
suggest you de- 
sign Hays auto- 
matic flow con- 
trols 
equipment. Hays 
products are 

trouble-free 
and offer ab- 
solute internal 


into your 


water control. 
They are low cost, 
and eliminate the 
need for such 
components as 
pressure regula- 
tors, filters, and 
other devices. 


WRITE FOR 
TECHNICAL 


HAYS 


INDUSTRIAL 
SALES DIVISION 


HAYS 
MFG. CO. 


An geusi | West 12th Street 


volume con- 


ERIE, PA. 


New Books continued 
physical aspects are emphasized and 
mathematical intricacies are simpli- 
fied wherever possible. The aim has 
been to provide a book of maximum 
usefulness with a minimum of un- 
necessary material. Only those aspects 
of conventional transformer design 
which directly contribute to an under- 
standing of transformer operation are 
included 


Engineering Standards for 
Multiple V-Belt Drives 


84 x 1l in, 23 pp. paper-bound. 
Available from either the Rubber Man- 
ufacturers’ Assn., Inc., 444 Madison 
Ave., New York 22, N. Y., or from 
the Multiple V-Belt Drive & Me- 
chanical Power Transmission Assn., 
27 E. Monroe St., Chicago 3, Ill. $1. 


Data in the manual is based on 
latest engineering opinion and re- 
search, and indicates proper sheaves 
and belts for optimum efficiency and 
economy. 

Basic changes in the revised man- 
ual include ten pages of new horse- 
power ratings. These take into con 
sideration drive ratio as well as belt 
length. Manufacturing tolerances have 
been shown for basic sheave groove 
profile dimensions both for standard 
and deep groove sheaves. In addition, 
matching limits for sets of belts have 
been revised in the interest of better 
belt matching. 


Standards On Paper 
And Paper Products 


6 x 9 in., 406 pp, heavy paper cover. 
Published by American Society for 
Testing Materials, 1916 Race St., Phil- 
adelphia 3, Pa. $3.75. 


This compilation includes standard 
and tentative specifications, test meth- 
ods and definitions of terms pertaining 
to paper, paper products and shipping 
containers. It is sponsored by ASTM 
Committees D-6 on Paper and Paper 
Products and D-10 on Shipping Con- 
tainers. In preparing the compilation 
both committees have cooperated with 
all the interests involved, especially 
with the Technical Association of the 
Pulp and Paper Industry. 

A total of 101 designations are in- 
cluded. There are five new standards 
and ten which have been revised since 
the previous edition of 1953. 


| 4873 W. LAKE STREET » 


15 YEARS SERVICE WITH 
ONE SET OF CUSHIONS 


»+- actual report on 


Flexible Couplings 


Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy lubrication-free flexible 
couplings. 


Performance like this is practical 
proof of these soundly engineered 
features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 


One half of the cushions act as 
idlers—except on reversible loads. 
Aquick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 
at right shows 
a Lovejoy 
Type CF 
flange- 
mounted 
coupling. 
Rated at 160 
hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 


You can get Lovejoy 
performance for your 
application. 


Let us know your re- 
quirements or request 
complete-line catalog. 


disi iita] tel] dU. HEU 


CHICAGO 44, ILLINOIS 

Mfrs. of Flexible Couplings, Variable Speed 

Pulleys and Transmissions, Motor Bases and 
Universal Joints 
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OUR READERS 
SAY 


Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y. 


Information on Seals 


To the Editor: 


We understand an article appeared 
on Page 108, Vol. 17, of Product En- 
gineering, Oct. 1946, entitled ""Typi- 
cal Methods of Sealing Rotating 
Shafts”. We should be very much 
obliged if you could possibly let us 
have a tearsheet of this article. 

In case any other articles in connec- 
tion with oil seals may have escaped 
our notice when reading your maga- 
zine, we should be most obliged if 
tearsheets of these might also be sent 
to us. R. F. HockiN 

Burtonwood, Warrington 
Lancaster, England 


Ed—Unfortunately, we are unable to 
keep tear sheet copies as far back as 
1946 and so are unable to supply you 
with a copy of the article you men- 
tion. If you like, we can make pho- 
tostatic reproductions for you from 
our bound volumes at 40¢ per page. 

We are enclosing with this letter 
the following three articles which have 
appeared in Product Engineering on 
oil seals: '*Non-Rubbing Seals for Oil 
Retention", Aug. 1954; "Rubbing 
Seals for Oil Retention", Sept. 1954; 
“O-Ring and Gland Design for High 
Temperature Seals”, Jan. 1956; “High 
Pressure Seals”, Feb. 1956. 

At the end of the Jan. 1956 article 
you will find a listing of other articles 
on seals. However, we do not have 
tear sheet copies of these articles. 


The Nazis—Builders or 
Destroyers of Germany? 


To the Editor: 


I was going to thank you for your 
article about my old country, “Ger- 
many’s Amazing Comeback.” 

However my pleasure was greatly 
dimmed and my interest changed to 
resentment on finding in a technical 
magazine passages like: “The Nazi 

(Continued on page 437) 
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PACING INDUSTRY 
WITH RESEARCH 


FERROUS AND 
NON-FERROUS 
CENTRIFUGALLY 
CAST SLEEVES, 
ROLLS, LINERS, 
TUBES, RETORTS, 
CHUTES, RINGS, 
BUSHINGS, 
BEARINGS, ETC. 


Our continuing development program is a major 
factor in meeting your ever increasing demands for 
ferrous and non-ferrous centrifugal castings. And 
research is a vital phase in keeping ahead of your 


requirements. 


Precise metallurgical control is maintained 
throughout the entire manufacturing process to 
produce strong, uniform, close-grained castings 
which are extremely resistant to heat, corrosion, 
and abrasion. Excellent machining facilities for 


turning, boring, and drilling are also available. 


You can rely on Chief Sandusky as a versatile 
integrated centrifugal specialist where castings 
are produced to your specific requirements with 


modern, up-to-date equipment. 


C. M. Lovsted & Co., Seattle, Wash. . Tynes Bros., Birmingham 
. Cordes Bros., San Francisco and Wilmington, Calif 


Chel SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON-FERROUS 
| SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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cose RATTLEPROOF 


Medallions, Grilles, etc. 


HAS A WIDE RANGE LM 
OF CARBURETOR TYPES ===> 


even on hard or ‘The new Type *H" Pushnuts 
slippery plated studs exert a powerful sprin 
force when assembled whic 
continues to hold parts tight in 
service, regardless of vibration 
and wear on assembled parts. 
In addition, Pushnuts are lower 
in cost—apply easy and fast 
with manual or power tool 
applicators—do not damage 
studs or seat. Foolproof in 
assembly—rattleproof in ser- 
vice. Sizes for 4", 3" and v" 
studs. Choice of plain, parker- 
ized or cadium finishes. Try 
Turned-up Ends slide smoothly Pushnuts! 


without damage to surface The PALNUT Company 
Write for free samples, di- 65 Glen Road, Mountainside, N. J. 
mensions, prices. State size. 


Long Spring Arch compen- 
sates for wear on parts 


in Canada: 
aum P 4555s 0» UE, Milton, Ont. 


TO FIT A WIDE RANGE ALALIIT TILLITI 
The Product Design Engineer 

OF APPLICATIONS! can always find a complete 

Are you looking for an unusual size or type of encyclopedic source of supply 
corbcomec? Peckeps Zeakh® has the answer to for component parts, materials 


your problem. For more than 35 years Zenith 
has been designing and building carburetors for or equipment in— 
every type of engine—ranging from single 
cylinder lightweights to the most rugged and 
powerful of gasoline engines. The chances are 
you can use a unit Zenith is now making and avoid 
, the cost of a specially designed carburetor. 
On the other hand, if your carburetor require- 
ments are highly specialized, Zenith's engineer- 
ing experience will prove invaluable in solving 
questions of placement, efficiency and economy of 
operation. Just remember, whatever your carbu- 
retor problem, it will pay you to look to Zenith 
for the answer. *ate. v. $. PAT. OFF. 


ZENITH CARBURETOR 
pivision OF Bendo 


696 Hart Avenue, Detroit 14, Michigan 


MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 
Export Sales: Bendix \aternational Division, 205 East 42nd Street, New York 17, N. Y. 


n 


C 


Thomas Publishing Company 
461 Eighth Avenue, New York I 
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Our Readers Say...... continued 


reign killed off much research, ad 
vanced learning and technical educa- 
tion”, or, “The German technological 
institutes are again as high as they 
were in 1933 when the Nazis began 
their steady undermining of Germany’s 
greatest strength, her institutes for 
engineering education.” 

But this is not true! 

I was in Germany until 1949 and 
have observed the exact opposite. 

Never was education and higher 
learning, and especially engineering, 
promoted more in Germany than by 
the Nazis. They recognized this 
strength well and sent promising young 
talent to colleges and universities free 
of charge, regardless of their social 
standing, means, party membership 
or that of their parents 

They were honest admirers of Henry 
Ford and other exponents of modern 
mass production and warned against 
the old dangerous, prevailing miscon 
ception that the American “Massen- 
artikel” could not match the “deutsche 
Wertarbeit des deutschen Handwerk- 
ers.” It was under their reign that the 
traditional “Turist” gradually began to 
be replaced by engineers as head of 
industrial and technical firms. 

This is what I have witnessed and 
so has everyone else, who wanted to 
see. 

Lets keep such outdated propa- 
ganda out of our professional literature. 
It is bound to be detrimental to an 
article in which the writer pretends to 
give an objective and honest account 
of Germany. -GERD RUNKEN 

Cold Spring-on-Hudson, N. Y. 


Ed—With reference to the statement, 
“The Nazi reign killed off much re 
search, advanced learning and technical 
education”, to which you objected, 
we have checked this with Gerald 
Schroder, our editor in Germany and 
ilso with a number of German engi- 
neers, some of whom are now in this 
country and others of whom are still 
in Germany. I wish to amplify that 
sentence and indicate the basis for it. 
Even before the war there were 
many research workers in Germany 
who were extremely hampered in their 
work because of restrictions imposed 
upon them by the Nazi regime. Most 
of those men were university profes 
sors. Quite a few of Germany’s best 
technical brains were Jewish. All of 
them without exception lived in fear of 
(Continued on page 439) 
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e nw Expanded pel oF 


BEARING DESIGN 
and APPLICATION 


The inauguration of Bunting’s new facility for engineering 
and manufacturing bearings and parts of Sintered Powdered 
Metals opens a wide new area of opportunity to all 
mechanical industry. 

Sintered Powdered Metal Bearings and parts offer real 
economies in design. Bunting Engineering and 
manufacturing skill and traditional 

technical responsibility assure your 

most advantageous use of 


this material. 


A competent group of Bunting 

Sales Engineers in the field and a 
soundly established Product Engineering 
Department put at your command, 
comprehensive data and facts 

based on wide experience 

in the designing and use of 

Cast Bronze and Sintered Powdered 


Metal Bearings and parts. 


Write to our Product 


Engineering Department 


in Toledo, or consult our 


nearest Sales Engineer. 


- 
mun ing. 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


Bunting Brass and Bronze Company * Toledo 1, Ohio * Branches in Principal Cities 
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Why manual Hydraulic Valves 
in an age of Automation? 
Because many hydraulic functions 


requite CONTROL that responds 


V 
V 


to the operators skilled hand 
and mind 


1500 P.S.I 


3000 P.S.I 


OIL VALVES 
PROVIDE THAT CONTROL i 


WHERE 


Initial 
setting 
ot dies 
in molding 
presses 


Railroad 
maintenance 
equipment, 
Lift gates, 
Lift trucks 


Production 
test 
equipment 


Oil well 
blow out 
preventers 


Your 
hydraulically 
operated 
machine 


WHY HOW 


Fast advance of ram 
| (full flow) 


Gentle approach on : | 
die (throttling) 


No spools or poppets to 
obstruct flow or yield to it 
with a bang 


Handle moves evenly, can 
be stopped at any desired 
degree of flow 


Careful positioning 
j (throttling) 


i { Shuts off internal port to 

| Holding in a desired |. port leakage so there is no 

position (leakproof need for auxiliary lock 
check valves. 


Accuracy Shear-Seals are wear com- 
Í (leakproof) j peasaciag, remain leak- 
J 


i proof for millions of cycles 
} No delay (quick 


acting—full flow) 


f Quarter turn opens round 
tubular flow passages 





m 


move freely - after long 


Dependability 


i | ( no freeze-ups ) inoperative periods—or 


with dirt or pipe scale in 


m r-Seal Valves always 


| "the lines 
Pressure remains on e " 


« 
( leakproof ) (No power loss from inter- 
nal leakage 


f Improved CONTROL 


To improve your Seve suzillare 
Ld ond culus y auxiliary equipment 
C 
f " | Land labor 


its cost -e ; 
Can be modified to suit 


Ask for bulletin 0-5 


BARKSDALE 


VALVES 


5125 Alcoa Avenue, Los Angeles 58, California 


DI 


Another Marsh development . . . new "SAFE- 
CASE" gauge for those conditions where 
over-pressures of explosive force can occur. 


Face well protected by solid metal wall; 
but, still more important, entire back 

is thin metal plate that opens out to 
exhaust any abnormal pressure. 

In testing, heavy blank cartridges, fired 
within back of case, did not even 

break crystal 


Use "Safecase" for your toughest 
services, It is standard in Marsh 
"Mastergauge' —the highest develop 
ment in pressure gauges 

Ask for facts. 

MARSH INSTRUMENT CO., 

Sales affiliate of Jas. P. Marsh Corp 

Dept. 39, Skokie, Ill. 
HOUSTON BRANCH PLANT 
Sect. 15, Houston, Texas 


Test Proves Safety 
Explosive forceofcartridge 
merely opens Out safety- 
release back. Back is firmly 
attached to case and can 
not be dislodged during o 
pressure blow-out 


2 Rothwell! St 


Marsh Instrument & Valve Co. (Canada) Ltd 
8407 103rd St., Edmonton, Alberta, Cunada 


MARSH GAUGES 


Jave You Seen the 


Advantages of 


For Free Alumicoat Brochure — Use Coupon below! 


Arthur. Tickle Engineering Works, Inc. 
21-I Delevan Street 
Brooklyn 31, N. Y. 


Please send ALUMICOAT Brochure to 
Name 


Address 


City Zone State 
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Our Readers Say. . . .continued 


their lives and many of them like Lisa 
Meitner and Einstein fled the country. 

One of the outstanding chemical 
researchers in one of the outstanding 
nationally known chemical works in 
Germany was deprived of his whole 
staff of workers, relegated to a one- 
room office and a one-room laboratory 
of extremely small size, and limited 
to the services of a servant to wash 
the glassware. 

I do not think anyone coud honestly 
dispute whether or not that kind of 
atmosphere was conducive to research, 
advanced learning and technical educa 
tion. 

With the fall of France, Hitler an 
nounced that from then on Germany 
would concentrate all of her research 
and technical developments in the field 
of military weapons and equipment 
I am sure that you must be aware of 
this. If not, you will find it re- 
corded in any first-class library. 

Insofar as education is concerned, 
many of the splendid German profes- 
sors were deprived of their jobs and 
the whole tenor of the gymnasiums 
and universities was affected by the re 
quirements of war. The “examina- 
tions” which formerly had to be 
covered in two weeks were allowed 
to be spread over two years. Many of 
the engineering students were given 
their degrees and graduated even 
though they had not met all of the 
requirements of the courses and had 
to leave the university or gymnasium 
to enter military service. 

Undoubtedly you are familiar with 
what happened to the Kaiser Wilhelm 
Institute, which has now been re- 
placed by the Max Planck Institute. 
The article by Dr. Vieweg which will 
appear in our February number tells 
what happened in that direction. 

Apparently you have misunderstood 
the whole purpose and the tenor of 
the story, since you stated in your 
last paragraph, "Let's keep such out- 
dated propaganda out of our profes- 
sional literature. To my way 
of thinking, the matter of prime im- 
portance is that German technical 
education and research are now on a 
higher plane and as productive as 
ever. 

I was especially interested in reading 
the fifth paragraph of your letter in 
which you present all the things that 
the Nazis did for education and engi- 
neering. It comes back to the same 


(Continued on page 441) 
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Automatic Clutch 


for FHP Electric Powered Equipment 


New low-cost Mercury Clutches provide 
automatic torque control for FHP elec- 
tric motors, ease starting current 
demand, protect the power unit, save 
belts, give longer life to operating parts. 

Reduce costs by eliminating the need 
for *over-powering" your equipment to 
provide high starting torque—allows a 
smaller, less expensive motor to handle 
the starting load. 

For the price of a carton of cigarettes, 
you can build sales appeal by giving 
your product easier starts and smoother, 
more efficient performance for years of 
maintenance free operation. Mercury 
305 Clutches are available for fast de- 
livery. Write today for prices and com- 
plete information. 


See our catalog 
in Sweet's Design File 


Mercury Clutch Division 


Automatic Steel Products, Inc. 


1262 Camden Avenue, S.W., Canton 6, Ohio 


Applications 
Unlimited 


HOUSEHOLD 
APPLIANCES 


REFRIGERATION 
EQUIPMENT 


BLOWERS 
WASHERS 
DRYERS 
SPRAYERS 
FANS 
VEHICLES 
CONVEYORS 
FARM EQUIPMENT 
MIXERS 
PUMPS 
COMPRESSORS 
POWER TOOLS 


MERCURY 
CLUTCH 





Have Your Own 


copies of 


PRODUCT 
ENGINEERING 


sws N So 1 mailed right to you 
THOUSANDS N j - 

F " e 
"ERN at home or office 


APPLICATIONS! 


Bead Chain is available in 5 diameters 
from 3/32" to 3$" with tensile strengths 
ranging from 18 to 200 Ibs., in a 


variety of metals and finishes. ; n The cost is low Bu 


No matter what the requirement, 
our engineers will be glad 
to assist you in solving ! 
(B) your chain applications. I 3 GATALOG the value and con- 
THE BEAD CHAIN manuracturine co. b 
92 Mountain Grove St., Bridgeport, Conn. venience great. Just 


fill out the 


coupon below. 


For limited 


E x " Circulation Department 
space : | | Product Engineering 
McGraw-Hill Building 
New York 36, New York 


Please start my subscription to 
Product Engineering at once for: 


[] One year at $5.00 


arnational 
subminiature [] Two years at $8.00 


[] Three years at $10.00 
[] Check Enclosed — [7] Bill Me 


These subminiaturized and ruggedized selenium diodes are a (Name, title, company must be 


produced to withstand the most rigid environmental require- clearly indicated.) 
ments. Encapsulated within a thermosetting plastic for com: i 


selenium diodes 





T 


plete protection, they offer stable operation in o temperature 
range from —50'C to *100'C, with output voltages fidi Name 
20 to 160 volts and output currents from 100 microgn 

1 milliamperes. iai P Title 





IT nt) ai Company 


E ewe Address 
international Rectifier 


City and Zone 





State 
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FLEXIBLE, 
2-BEARING IDLER 


cuts belt conveyor 
maintenance 90% 


Still on the go after 214 "no-down- 
time" years handling abrasive 
foundry sand, with a 90% reduction 
in idler maintenance—that is the 
record of a unique belt conveyor 
idler, the Joy Limberoller. 

Other installations include suc- 
cessful handling of sticky, corro- 
sive triple super-phosphate and fer- 
tilizers, potash, wet concrete mix, 
hot coke, coal, sticky iron ores, 
trap rock, with up to eleven times 
the service life ot former idlers on 
the same jobs. 

Resilient discs on a flexible steel 
cable, the Joy Limberoller has only 
2 bearings, up out of the dirt. It 
conforms to the load, cushions and 
guides belt; needs no lubrication. 
It resists dust, abrasion, corrosion 
and material buildup—thus avoids 
fouled bearings; minimizes chem- 
ical and mechanical wear. 

The Limberoller weighs 24 less 
than a conventional steel idler; is 
locked by a simple cotter key into 
special lightweight stands for easy 
installation and removal. No cover 
sheets are needed. Two types of 
stands are available: one that bolts 
to conventional rigid sections; and 
a self-supporting type that forms 
its own easily-erected portable sec- 
tions without bolts, by using special 
stiffening rails. 

Because of these unique features, 
many companies have adopted 
Limberollers as standard for all belt 
conveyor operations. Limberollers 
are available for belt widths of 18” 

42". Details from Joy Manvfactur- 
ing Company, Oliver Building, Pittsburgh 
22, Pa. In Canada: Joy Manufactur- 
ing Company (Canada) Limited, 
Galt, Ont. Bulletin 61-44. 
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Our Readers Say continued 


fundamental. Only too often the “do 
in striving to their utmost 
finally end up by doing a great deal 


gooders 


of harm. 

I am well aware of the fact that 
Hitler pulled Germany out of the 
doldrums of a terrible depression in 
which unemployment stalked the land. 
Like all the other dictators of his day 
he had wonderful plans for elevating 
the “under dog” or the “forgotten 
man.” It was Hitler who instituted 
the great construction program that 
resulted in the Autobahnen. Of course 
he tried to imitate Henry Ford in 
launching the manufacture of the 
Volkswagen. Like all the other 
dictators of his day he promised much 
ind indeed did much. I am not so 
foolish to claim that the dictators did 
no good whatsoever. That is not 
true. But they also did a lot of 
harm. And we should all be happy 
that much of the material harm they 
did has been wiped out. It is to 
Germany's undying credit that she was 
able to throw off those principles 
of Nazism that were unsound and re- 
establish herself among the first line 
nations of the world. 

Finally, you are the first person who 
has interpreted any part of my article 
as a denunciation of Nazism. I don’t 
think that Nazism requires any de- 
nunciation, certainly not here in 
America. All of us know only too 
well what it did and what it didn’t 
do. 


Door Closures 
To the Editor: 


In a back number of your magazine 
I happened to see a page heading: 
"Want more information about Parts, 
Materials, etc." Your message went on 
to offer your help to readers. 

Presuming on this invitation I will 
make a request of my own. 

For some time I have been working 
on a problem for one of my clients and 
following along strictly mechanical 
lines in its design. This device is a 
strong latch for refrigerator doors. 

However, due to numbers of in- 
stances where children have been 
smothered to death in old abandoned 
iceboxes, a number of states have al- 
ready outlawed the further sale of re- 
frigerators unless they can be opened 
from the inside. 

The General Electric Co. have ac- 

(Continued on page 443) 
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1 


- DOWNTIME 


for brake maintenance 


REDUCED 


as much as 9076 


on large 


produ« EESTI presses 


with 


Wortb Besros 
RED BLOCK 


combination 


On huge hydraulic presses in 
a well-known automotive body 
plant, World Bestos brake blocks 
in the RED BLOCK Combination 
reduce downtime for brake main- 
tenance as much as 90%—they 
outlast blocks previously used as 
much as 10 to 1! 


Guaranteed NO-FADE Performance 


World Bestos RED BLOCK Combi- 
nation reduces glaze, eliminates 
"fading''; assures full friction at 
high temperatures. 


Find out how you can save time and money 
in your own production processes! 


RED BLOCK'S dependable, 
trouble-free performance and 
longer wear pay big dividends. 
Write today for complete infor- 
mation on World Bestos RED 
BLOCK Combination for indus- 
trial brakes in your plant. 


MWoniD Besros 


DIVISION OF THE 


| Firestone 


TIRE & RUBBER CO. 





¢ REPUBLIC 


SELECTOR 


VALVES 


LO-TORQ SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


NEW. 


“LO-TEMP” 


—65? without lubricant 


With service pressure and seals on both sides of 


valving disk, turning is easy. Design is simple 
maintenance is low. 
4000 fuel, 
6000 Made 
alloy, in three different portings, ! 
Bulletin No. 454. 


LO-TEMP SELECTOR 


Teflon plug ends the 


Many services—Air, and gas 


psi; hydraulic oil, petroleum, water, 


aluminum 
" to 1*. Request 


psi. in bronze, semi-steel, 


8 


need for lubricant. Easy 
to 250°F. 2- 3- 4-way. 
Made in aluminum alloy or stainless 


to 1” Bulletin 


turning—non seizing. —65 


100 psi service. 


steel. 14” or tube. Request 


No. 


pipe 
754 


Made under rigid quality-control throughout manufacture. Bird complete jewel 
assemblies come ready to install . . . saving production time . . . 
rejects . . . cutting costs. 


eliminating 


Bird jewels are custom mounted to your specifications, by skilled craftsmen. 
All assemblies are thoroughly inspected . . . carefully packaged . . . shipped 
to meet critical production schedules. 


And the cost — far less than trying to make the same assemblies in your own 


plant — actually only pennies to insure perfect performance for your 
instruments. 


Why not discuss the use of jewel bearings or special assemblies with the Bird 
engineering staff — they are always at your service for all types of jewel 
bearing problems — no obligation of course. 


For information on Bird Jewel Assemblies write for Bulletin 5. 


Over 40 years of serving industry with Quality jewel bearings 


Ft Ete &,Co., Inc. 


1 Spruce Street, Waltham 54, Mass. 
AND GLASS JEWELS GLASS GRINDING, 
MOUNTING AND SAPPHIRE STYLI 


SAPPHIRE 
JEWEL 


PRECISION 
ASSEMBLY, 


Product Engineering - 


NEW! 


"LO-TORQ" 


6000 psi service 


CAN YOU USE 
COLD MOLD METAL 


e Fixtures 

e Laminations 

Prototypes 

e Build-Ups 

© Core Boxes 

© Holding Jigs 

e Embossing Dies 
| e Mold Repairs 

e Vacuum Molds 

e Match Plates 


Other Uses 


Here is a new aluminum compound that 
promises to simplify many production pro- 
cedures. It's a free-flowing metal that casts 
cold yet hardens solid at room temperatures 
without heat or pressure. Cold-Mold is simple 
to use. Intricate jigs, dies, patterns and other 
parts and tools can be formed as easily as 
plaster is poured. The hardened metal is 
dimensionally stable, may be worked with 
ordinary tools and ploted with other metals. 


See for Yourself 


We can't begin to know all the jobs 
Cold-Mo!d can do; but perhaps our 
technical bulletin wil! suggest ap- 
plications in your field. 


WRITE, 


the sculp-metal company 
701-3 Investment Bldg. Pittsburgh 22, Pa. 
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Our Readers Say continued 


complished this by the use of perma- 
nent magnets on their doors that hold 
the door closed with a pull of ap 
proximately 12 Ib required to open it. 
My problem is not to copy them, but 
to know about how much these mag- 
nets cost and then judge whether I 
can successfully compete with a me- 
chanical latch that will give my client 
the same results 
I have written four different con- 
cerns whose names suggest the manu- 
facture of this type of product but 
without success. Also I have pored 
over encyclopedias to no advantage. 
It is only the approximate cost to 
produce a magnet of about 12 Ib pull 
that I am interested in. One other re- 
quirement would be that it could be 
housed in the edge of the average re- 
frigerator door. 
Hoping that I have not given you 
too much of a poser, I am 
—ANTHONY VANDERVELD 
Grand Rapids 4, Mich. 


Ed—We are unable to supply you 
with any price information as we do 
not keep such data, but we would 
like to suggest other sources of infor- 
mation. The Indiana Steel Products 
Co., Valparaiso, Ind., manufacture 
permanent magnets and can probably 
supply you with some of the neces- 
sary information. Also, the Carboloy 
Dept. of General Electric, Roosevelt 
Park Annex, Detroit, Mich., make 
these magnets for the parent com- 
pany. Since they also seek outside 
orders, they will probably be able to 
give you price information. 


Photoelasticity 
To the Editor: 


I am attempting to set up a photo- 
elasticity laboratory. I would appre- 
ciate your sending me all literature 
printed by your publication concern- 
ing this subject. If you can possibly 
spare more than one copy, by all 
means send it, as I am planning a 
course for the future. 

If you have any pictures of photo 
elastic fringe patterns suitable for 
framing, I would be especially inter- 
ested in receiving them. 

Matruew F. Bore 
Lehigh University 


Ed—We are enclosing tear sheet cop- 
ies of the following two articles which 


(Continued on page 445) 
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IMPORTANT! 


Paty * V1 : ax i rera 


Get the (nina on 


ATLANTIC PRECISION 


LOCAL ENGINEERING REPRESENTATIVES 
GIVE YOU SERVICE FASTER! 


End wasted effort and lost time by having information on the finest 
of casting techniques at your fingertips when casting drawings are 
made. Check first on how Atlantic Casting’s alloys in precision non- 
ferrous castings can meet your specific use. 

Whichever alloy you choose, you can be sure of economical cast- 
ings that meet machining tolerances as close as + .005. Precise, uni- 
form, one-piece cast units save machining and finishing operations. 

A phone call will get you valuable information fast! 


In New York City, Eastern N.Y. 
a and Northern N.J., call 


(NJ) MUrdock 6-0833 
(N.Y) OXford 7-3862 


J.C Tarbell Associates, 


Talbot Associates, Inc. 


£.Longmecdow. 


Fi 1g Maple Court 1865 Morris Ave., 


er Union, N.J 
Ín Central N.Y., coll 


SYracuse 2-7025 
Lincoln 1027 


Charles L. Martin 
Arch Mason 


712 Ashland Ave. Buffalo 22, N.Y. 


SYcamore 1-9398 a 


Get your cop 
of “High Quality [eR] 


Precision. fessi CTI 
Castings" from ~ > 
our representatives p 
or by 
writing directly. 


Donald L. Ball 


7819 Tonces Drive Madeira, Ohio 


Call or write us if our representatives are not near yov. 


Established 1937 


LAN, 
CASTING and ENGINEERING CORP. 


810 Bloomfield Avenue * Clifton, N. J. * PRescott 9-2450 





Pneu-Trol TIME DELAY 
slides to full extension | CONTROL SWITCH. | 


. Gives Cylinder 
Applications Greater 
Efficiency Accuracy 
. . Wider Use! 


For any type actuation 


erue ens.  [ eMWolds Cylinder dwell accurately to fraction 
of second. e Automatically re-sets. 
e Simple, Compact, Rugged. 


You can hold any motion or operation con- 
trolled or actuated by air or hydraulic cyl- 
inders at a positive stop on either end of the 
stroke for !4 to 60 seconds in 20 to 1 ratios 
with Pneu-Trol Time Delay Control Switches 
Simple in design with positive hydraulic tim- 
ing action . . . compact and easily mounted 
on the machine or fixture, Pneu-Trol 
Switches are providing mfllions of trouble 
free actuations in solenoid-operated cylinder 
applications of every type. Positive, con- 
trolled time dwell permits wider use of air 
or hydraulic power in automatic operations, 
increases accuracy of work by insuring split- 
second accuracy of 

the dwell. Available d 

with 5 actuating lever ^" 


linkages as shown. «RL. \ p w^ 


JL | tiun > 
Switch mounted aes 
fo provide dwell 


ot end of power 


stroke of single ^cruanwG A 
action, spring re AA 





turn cylinder. 


Pneu- Trol DEVICES INC. 


40 N KEATING AVENUE * CHICAGO 51, I1l 


completely removable 


Fo Mark over 500 delicate 
or precision-finished 
parts per hour with- 
out marring their final 
appearance.  "''Airgrit" 
Machines apply names, 
trade-marks, and dec- 
orations on polished 
metals, plastic, glass 
even tool steels! Excel- 
lent for marking easily- 
damaged surfaces, “‘Air- 
grit" produces perma- 
nent impressions as 
little as .0001” deep. 
Easy to install, and a- 
mazingly economical to 
operate. 





grant industrial slides 


Does this kind of action suggest applications in 
your field? If your design problem requires slid- 
ing motion (up to 500 lbs, load) plus tilting (+-90 day for BULLETIN DA-200, 
or —90* , and any intermediate angles) plus positive 
locking —or any one of these — you will do well to 


consult “the foremost name in sliding devices." 
Write lm Pulley & Hardware € DD H. MATTH EWS & CO. 


For complete details, write to 


to Grant Company, 


31-77 Whitestone Parkway, Flushing, New York. 3956 FORBES ST. PITTSBURGH 13, PA. 


BOSTON è CHICAGO è PHILADELPHIA * CLIFTON, N. J 
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Our Readers Say continued 


represent the only information we 
have published on this subject: 
“Criteria for Selecting Experimental 
Stress Analysis Methods”, “Simplified 
Calibration of Photoelastic Models.” 

We would suggest that you contact 
Dr. A. J. Durelli, author of one of 
the enclosed articles, at Armour Re 
search Foundation. We would also 
like to recommend a book entitled, 
“Designing by Photoelasticity,” which 
will give you full details on apparatus, 
cost and other factors. It is published 
by Chapman & Hall Ltd., 37-39 Essex 
St., Strand, London W. C. 2, Eng- 
land. 


Six Lubrication Methods 
To the Editor: 


Your article entitled “Comparison 
of Six Lubrication Methods” by Doc- 
tor Beno Sternlicht, Dec. 1955 issue, 
will be of vital interest to members 
of our sales convention. Please send 
us thirty copies of this article by re- 
turn mail if it is at all possible. 

—]. A. TAYLOR 
Fort Hamilton, Ontario, Canada 


Ed- Unfortunately, we did not make 
reprints of this article and so are un- 
able to supply you with the 30 copies 
you request. We have collected ten 
tear-sheet copies of this article which 
we hope you will find useful. 


Metal Flaw Detection 


To the Editor: 

Our search so far for the makers 
of “Dy-Check” has been fruitless 
Briefly, it is a liquid applied to metals 
to test their structure for flaws. If 
you know the manufacturers we would 
be most appreciative of any informa 
tion you send us. 

RicuaRD L. ErwELI 


Madrid, Spain 


Ed—The surface penetrant type of 
flaw detector called "Dy-Check" is 
manufactured by Turco Products, Inc., 
Calif. We are listing below the com 
plete address of this firm as well as 
other manufacturers of similar flaw de 
tectors. C. F. DeVine, Sls. Prom 
Mgr., Turco Products, Inc., P. O. Box 
2649, Terminal Annex, Los Angeles 
54, Calif.; Met-L-Check Co., Haw- 
thorne, Calif.; W. E. Thomas, Vice 
Pres.-Sls., Magnaflux Corp., 7300 W. 


Lawrence Ave., Chicago 31, Ill. 
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CASE 


History 106 


REQUIRED: 


Replacement for stud with 
insufficient head to act as 


stop for automatic ham- 
mering. 


HASSALL SOLUTION: 


Substitution of Hassall 
cold-headed collar nail 
with annular threads for 
greater holding Power 
Substantial cost savings. 


SPECIALTY 
MANUFACTURER 


Gavines 
SMALL PARTS 


FASTENERS 


Multiply these case histories a thou- 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 

our customers in the course of a 

year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don't forget that we are 
not limited to "stock" sizes. These 
illustrations show that Hassall—a 
specialty supplier — can show 
you substantial savings, better 
deliveries and no-charge assis- 
tance at all times. 


Proof? Send us your specifica- 
tions or write for catalog. 


John Hassall, Inc., P. O. Box 
2233, Westbury, Long Island, 
New York. 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


SINCE 1850 





KOHLER 
ENGINES 


'4-CYCLE* AIR- COOLED 


A Quality Engine for 
Quality Equipment 
Short Stroke 


* Less Friction and Wear 
* More Power 
* Longer Life 


p Péotwei 


Easy Starting 


2.5 to 3.6 H.P. 
3.6 to 6.6 H.P. 


Kohler Co., Kohler, Wisconsin 
Established 1873 


7 to 11.8 H.P. 
12 to 26 H.P. 


KOHLER or KOHLER 


PLUMBING FIXTURES * HEATING EQUIPMENT * ELECTRIC PLANTS 
AIR-COOLED ENGINES * PRECISION CONTROLS 


VETERAN PERFORMERS . . 
entere performance ts paramount 


presented by" A W. HAYDON CO. 


6400, 
DC, 400 cycle. 


Clutch-driven lever action 


-meticolly 
E DELAY 


* 6400, !1400, 24300 SERIES DIRECT CURRENT, AL 
TERNATING CURRENT, 400 CYCLE. TIME DELAY 
SETTINGS FROM 2 SECONDS TO THREE HOURS 
* SWITCHING FROM 15-1009; OF OVERALL IN- 
TERVAL CAN BE SUPPLIED * MEET MILITARY 
ENVIRONMENTAL SPECIFICATIONS è FILTERING 
TO MEET MIiL-I-6181IB OPTIONAL ON DC UNITS 
e WIRING DIAGRAM ON CASE 


$400 SERIES | 6400 SERIES | 24300 SERIES 1400 SERIES 


preferred 


11400, 24300 Series . 


Time de- 
lay settings from 2 seconds to 3 hours. 
Where necessary, 
from 15-160% 
Normal time settings within + 10% 
of rating at rated voltage. 

Short interval timings designed for 
5600 or 5800 governed DC 
adjusted for 60 or 400 
cycle synchronous motors, 5300 DC’s, 
governed DC 


switching provided 
of overall interval. 


motors. 
Accuracy 


and chronometrically 
motors. 

Repeating Accuracy specified + 3% 
of overall interval. 

Flexible design to meet all require- 
ments, including multiple switches. 
Filtering provided for DC motors to 
meet MIL-I-6181 specifications. 
Choice of Flange or Stud mounting. 
Aluminum hermetic enclosures evacu- 
ated, flushed, and filled with dry 
Nitrogen. Glass seal headers or AN 
connectors. All military 
mental specifications met. 


environ- 


T DARD 0.C.| GOVERNED 0.C.| 400 CYCLE A.C.| 80,60 CYCLE A.C. * * * . 
aesan a tentare a Standard unit withstands vibration of 


4 1/32 3 o/ie | 5 v 
L i idiin 


T A.W.AYDON Company 


Design and Monufacture of Electro-Mechanical Timing Devices 


| 5-55 CPS at 10g maximum accelera- 
tion. IRE SHOW BOOTH 570 


221 NORTH ELM STREET 
WATERBURY 20, 


CONNECTICUT 


X 
e 


E 
Portable » 
cperated. <lource oF... 


HIGH or LOW 
Pressure STEAM 


4 Bs RA | f- 


AAKA STEAM 
GENERATORS 


are available in 
all sizes—for 
every conceivable 
purpose! 

Used by the 

leaders of industry 


throughout the 
world—Since 1917 


Ask your supplier, ; ! 
or write direct stating your needs- Sate" 


AUT CHATIC 


STEAM PRODUCTS CORP. 


140 West 31st St, New York 1, N. Y BR. 9.9736 
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PRESS 
PREVIEWS 


Union Carbide Announces 
New Silicones Division 


Silicones Division, Union Carbide and 
Carbon Corporation, has been formed 
to take over the responsibility for the 
development, manufacture, and sale 
of silicone products, it has been an- 
nounced by Morse G. Dial, Union 
Carbide’s President. Mr. Dial stated 
that the formation of the new division 
reflects the expansion of the Corpora 
tion’s activities and its interest in the 
fast-growing field of silicones. 

‘his new Silicones Division will as 
sume responsibilities in the field of 
silicones previously handled by Linde 
Air Products Company. Silicones, 
which have been marketed under the 
Linde trade-mark, will now be called 
Union Carbide Silicones 

William B. Humes, whose previous 
assignment was as Vice-President of 
Union Carbide Canada Limited, has 
been appointed President of the new 
Division r. J. Coleman, formerly 
General Manager of the Linde Sili 
cones Department was named General 
Manager of the new Division 

Mr. Dial also said that capacity of 
the new silicone plant at Long Reach 
West Virginia, on the Ohio River b: 
tween Parkersburg and Wheeling, will 
be enlarged early in 195¢ It is 
planned to spend an additional one 
million dollars for expansion of th 
operation to increase the reactor ca 
pacity and install additional equip 
ment for compounding silicone rub 
bers, he added. Production at the 
existing smaller silicone plant at 
Tonawanda, New York, will also con 
tinue, according to Mr. Dial 

“Union Carbide, through research 
in the Linde laboratories, has long 
been interested in the field of sili 
cones," Mr. Dial said. "Actually, our 
scientists began working in the or 
ganosilicon field in the 1930's, but 
this work was interrupted during 
World War II in order to take up im- 
portant government assignments 

“Since 1949, our organization has 
been manufacturing and selling sili- 
cones. As this activity grew, a Sili 


(Continued on page 449) 
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AS 2 PIECES BECOME 1 


Recently, Raytheon asked PRESTEEL to draw electronic components to 
close tolerances in cupro-nickel. To cold-work this metal was a brand new 
challenge — but, thanks to our long experience, we succeeded. 


We learned that two identical end rings were later brazed to form a single 
unit — at considerable expense and with many rejects. 


"Why can't PRESTEEL make the unit as a single stamping?’ we asked. 
Design surveys showed all kinds of problems. But we still thought it could be 
done — and asked a chance to prove it at our own risk. 


Our engineers designed a special set of dies. Result — a new double end ring 
at $3.07 per unit, 43¢ less than the old cost per set of two. Plus extra savings 
on brazing costs... and no rejections! 


Have you an “impossible” pressing problem? Bring it to PRESTEEL — and 
save! Send the coupon today. 


WORCESTER PRESSED STEEL COMPANY 


719 Barber Ave., Worcester 6, Mass. 


| Please ask your representative to call [ 
| ` Please send newest brochure [ |] 


Name 


Title. i Rn 


| Get a quote from the en 
,_leader — PRESTEEL! 








How would YOU like 


to be an ASSOCIATE EDITOR 
on the staff of PRODUCT ENGINEERING? 


Product Engineering, the McGraw-Hill Maga- 


zine of Design Engineering, is again expanding 


its editorial staff. Right now we are looking for 
an Associate Editor to cover materials. This 


position offers a good salary and a fine future 


for the man who can meet these prerequisites: 


(1) Degree in engineering or metallurgy 
(2) Knows materials and their applications 
(3) Has presented papers at meetings 

(4) Has a proven ability to write 


(5) Age 35 to 45 


DUTIES will include visiting engineers to discuss their 
materials problems, attending technical meetings, and 
calling on materials producers to uncover latest develop- 
ments . . . for the purpose of editing contributed articles 
and reporting on new developments. 


If you can meet these requirements and are interested, 


write: 


George F. Nordenholt, Editor 
Product Engineering 

330 West 42nd Street 

New York 36, New York 


Address your envelope—’’Personal.” 
All correspondence will be held in strictest confidence. 


Want Help with Your 
Design Problem? 


Hundreds of America's consult. 
ing design engineering firms are 
prepared to give you assistance 
when your own facilities are over- 
crowded . . . they're organized to 
complete projects quickly when 
speed in development is essential 
... and they often can give you a 
fresh viewpoint on product design. 


These are just a few reasons 
why you may find it profitable to 
call in one or more of these con- 
sulting firms. And whether you 
may need the assistance of a con- 
sulting firm now or in the future, 
we can help you locate the firm 
or firms best able to service your 
needs. We recently completed a 
study of the consulting engineers 
that subscribe to Product Engineer- 
ing. The information compiled has 
been indexed and filed by our Re- 
search Department, and is avail- 
able to you. 


The files, for example, contain 
data on firms which do up to $5,- 
million in business annually . . . 
employ from one to as many as 
500 engineers and technicians . . . 
and which, in most cases, can de- 
sign any kind of machinery and 
equipment. These companies also 
specified the one or more areas of 
design—mechanical, hydraulic and 
pneumatic, electronic and electri- 
cal, appearance, and other types 
in which they work. 


Almost all of these organizations 
indicated that their services are 
complete to the extent of specify- 
ing materials and components, pre- 
paring bills of material and work 
drawings for the products they de- 
sign. They also stated the geo- 
graphical areas in which their 
services are available. And many 
companies, in addition to replying 
to our questionnaire, furnished 
bulletins and brochures covering 
their activities, photographs of 
products designed, and lists of cli- 
ents served and patents awarded. 


To take advantage of this wealth 
of data, call or write our Research 
Department. There's no cost or 
obligation, of course. 


Product 
Engineering 


McGraw-Hill Building, New York 36, N. Y. 
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HANDBOOK OF 
FASTENING AND JOINING 


OF METAL PARTS 
Just Published 


Encyclopedia of solutions to fastening 
and joining problems, covering such 
methods as screw thread and nuts, weld 
ing, collars, couplings, keys, brazing 
soldering, resins, adhesives, etc. An out- 
standing feature is the picture section 
of 200 pages giving practical answers 
to fastening and joining problems. By 
V. H. Luughner, Ed. 
Mod. Mat. Hand, 
and A. D. Hargan, 
Form Supr Des. 
Bell Tel. 
G22 pp., 262 

, $15.00 


THE NEW 
AMERICAN 
MACHINIST'S 
HANDBOOK 


Just Published! 


Quick answers to practical problems in 
metalworking. Covers every major phase 
of machine shop and drawing room prai 
415 detailed sections Answers 
of « estions on layouts, feeds 
s, fixtures, materials, 
Edited by 
Le Grand, Senior Assoc, 
American Machinist, 
pp., 775 illus., $11.00 


MATERIALS 
HANDBOOK 


Just Out! 


Presents the most. impor- 
tant facts on more than 
10,000 materials, enabling 
you to ma nparisons 
ma 

ora job 


Sth Edition 


idvane 
chara ies, comparisons 
ources ubstitutes, adulterants, and 
LI By George N. Brady, Sth Edition, 
I0IS pp.. $11.00 


JUST OUT! 


Proressionat QUESTIONS 


NGINEER'S AND 
EXAMINATION ANSWERS 


and complete an 


Over 500 questions iss state 


y engineers p 
Covers mechani 
cal engi 


swers to hell 
minatior 
il. civil, and « 
nd includes engineerin 
a c 

ind land surveying Latest 
ill states. Au 
Jersey exami 


i ense Cra 
cal, electri 
neering 
economics and s 
stions-— suitable 
thor has worked on New ) : E 
nation preparation for 1? yea ly 
William S. LaLonde, Jr 162 pl 


illus., $6.50 


1O DAYS' FREE TRIAL 


SEE THESE BOOKS 10 DAYS FREE 


McGraw-Hill Book Co., Dept. PE-3 
327 W. 41st St., N.Y.C. 36 


eturn p 
ighne & Hargar Handbook of Fastening 
and Joining of Metal Parts—$15.00 
irand—The New American Machinist's 
Handbook $11.00 
Materials Handbook $11.00 
Professional Engineers Examination 
Questions & Answers $¢ 
(Print) 
Name 


A 

í 

‘ par 
l 


For price and terms outside U.S 
write McGraw-Hill Int'l, NYC 
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cones Department of Linde Air 


Products Company, with its own man- 
agement and sales staff, was organized. 
Ihe formation of the new Division 
is part of a long-range plan for the 
more intensive promotion of silicone 
products," he added. 


Northrop to Build 


Science Center 
Northrop Aircraft, Inc., has applied 
for building permits and expects to 


begin work on a facilities consolida 


tion program which will include con- 
truction of one of the world's most 
idvanced scientific engineering re- 
earch centers, W. C. Collins, North- 
rop president, has announced. The 
ore of Northrop’s development pro 
gram will be a new 


gineering center to be built at an esti 


250.000 sq tt en 
mated total cost of 5,335,000 dollars. 

Other Northrop facilities to be con 
tructed include an engineering test 
laboratory, a low-speed wind tunnel 
All of these in- 
illations and the research center will 
Northrop without 


Estimated cost is 


ind a new cafeteria 
funded b 

equity financing 
pproximately 8 million dollars; target 
date for completion is late 1956 

In addition to designing the engi 
neering center and other buildings, a 
planning, architectural and engineer 
ing firm is completing a long-term 
master plan for Northrop which calls 
for continuing consolidation and im- 
provement of the company’s facilities 
during the next several years 

(his 8 million dollar project is 

only the first step in a continuing 
long-term program to make Northrop 
the nation’s best facility for the de- 
"n, development and production of 
ircraft and weapons,” Mr. Collins 
sserted. “We will accomplish this 
program step-by-step, and during the 
coming years our board of directors 
will review each phase in the light of 
business conditions which prevail at 
the time 

\s part of the first phase, Northrop 
will supervise construction for the 
U. S. Air Force of a new guided mis- 
sile engine test facility and an environ- 
mental and electrical test laboratorv, 
in addition to the new company de 
Both of these facilities, 
to be located at Hawthorne, will be 
used by Northrop under Air Force 


velopments 


(Continued on page 451) 


© Since 1926 * in the applica 
fion, design and mfg. pumps — 
separators—hydraulic accessories. 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


What's 
your 


problem? 


V higher pumping 
speeds? 

V tolerance of 
particle-laden 
liquids? 

V peak suction for 
primary pumps? 


the Kraissl-50 
Roller Pump 


is unmatched for depend- 
able performance on 


every one of those 
counts. 


Bulletin A-1330 has full 
data write for it. The 
roller rotor design easily 
handles particles that would 
jam more tightly - fitted 
mechanisms reduce cavi 
tation, allowing higher 
speed operation” devel 
ops high suction character- 
istics. 


* Roller mechanisms permit 
higher speeds with any oil 
than most 
designs. 


displacement 


um ARAISSL- 


289 Williams Ave., Hackensack, N.J 
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ne. AMPINGS 


mean bya | IN SMALL LOTS 


Li Ps E This sketch 


briefly describes 
th tot 

Our new catalog of Standord Threaded Mosq 
Products lists over 4000 items car- 
ried in stock to be shipped out to 
you within 24 hours—ọften sooner! 


typical parts 
made for one / 
of our earliest E. 


x MM £ LLÁÁA—À3 
customers, whom 
— EXAMPLE 
we have served MAT'L. C. R. STEEL 
for the past The cost of blanking, piercing and form» 
ing, including all tools; 
thirty-four years, First 100 +.» $69.25 
Each add'l. 100. . 4.50 
Plus actual cost of material used for 
stampings. 


FOR ANY PURPOSE 


We have the nation's very best facilities and know- 
how to produce short-run stampings at the lowest 
possible cost. Send your sketch, blueprint, or part, 
plus quantity, for prompt quotation. 


Dayton RoGcers 


MINNEAPOLIS 7M MINNESOTA 


«from a package 
fo a carload 


— 
E 
P 
s 
> 
A 
p 
p 
P 
ss 
P 2 
, 
P 
P 


Our maintaining such large 

Stocks of all 4000 items means lower costs to 
you because no large inventories are needed, 
service is faster. Our better methods of manu- 


facture produce a higher quality product. 3 L Tea RI os H EATI N (c U N iTS 


Good reasons why so many industrial users in 


the last 83 years have come to specify “‘Chicago”’ 
Screws. 
Service-Conscious Industrial Supply Dis- 
tributors EVERYWHERE carry complete 
stocks of "Chicago" Products. To speed de- Coils of Heat 


livery time, call the one nearest you. 


406 Tubular Electric Heating Units that fit 
around or clamp to vessels, tanks, pipes, 
etc., for contact heating of metals, oils, 
water and air. 

i e. especially where little space is 
available and considerable heat is 


needed. 


H STANDARD SIZES 
Ze CHICAGO or made to your 
SCREW COMPANY requirements 


1807 washington Boulevard VULCAN ELECTRIC COMPANY 


DANVERS 18, MASS. 

The complete Chicago "Safety Plus" line includes in alloy steel: Socket Set Screws è El a . a j 
Socket Head Cap Screws © Socket Stripper Bolts € Square Head Dog Point Set Screws ectric Heating Units. Electric Soldering Tools. 
€ Socket Pipe Plugs € Flat Head Socket Cap Screws € Dowel Pins @ Hexagon Keys and Key Electric Solder Pots and Glue Pots. Electric 
Kits © Also Socket Set Screws and Socket Head Cap Screws in Stainless. Branding gom, -—— 
The complete "Chicago" line of Standard Products includes: Hexagon Head Cap Screws 
in steel---bright and Grade 5, heat treated, also in brass and stainless € Square Head and Sweet's Produ ct Design File for 1955 
Headless Set Screws © Taper Pins € Stee! Studs è Fiat and Fillister Head Steel Cap Screws 

© Hexagon Nuts in steel, brass and stainless © Cantie Nuts, steel. 
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Press Previews continued 


contracts Completion of the science 
and research center will result in con 
solidation of nearly all Northrop en 
gineering activities under one roof 

‘Some of the projects we expect 
undertake in this new facility include 
further exploration of the ‘thermal 
barrier’ and of the new types of 
guided missil Mr. Collins dis 
closed 

“Within these walls, our en 
ing and scientific personnel may well 
find the answers to some of the chal 


"Ine 


lenging problems remaining to be 
solved before men can dispatch piloted 
or unpiloted vehicle into outer 
Space t 
Housed in the air-conditioned 
scienci nter, which will consist of 
two floors v a six-story tower, wi Felt 
be members í Northrop’s aeronauti 
cal engineering team and also scien 


tific personnel devoted to the advance can be made 


ment of company programs in ele 


tronics, optics, guidance systems for 


unmanned aircraft and other precision e 
equipment 
Fhe | 


six-storv tower will house ad 


ministrative, security and electronic 


testing areas and building machinery - 93 
Research laboratories and engineering : 


service departments will be grouped 
on the first floor. Project and analvti- 


cal engineering functions will be . or soft as a cotton ball! The range of densities and the 


surfaces and finishes you can get with Felt by Felters are 
l'he new engineering structure will truly amazing! 


housed in the second ston 


be an integrated, functional building Measured in pounds per square yard, felt goes all the 
of steel, concrete, aluminum and way from 0.81 Ibs. for 4%” to 8.4 Ibs. for 4”, with greater 
glass, built specifically for maximum ranges on special order. The hard, rough, hornlike 
usefulness in the exacting work of fibres form an excellent material for glass polishing and 
3 give exceptional wearing 


modern aircraft design and manufac 
— l qualities when in contact with 


ture. The building will be equipped 

with  speicially-designed electronic 

testing areas and will include both 

flexibility and allowance for econoini- 

cal future expansion ht i D Send for FELTERS 
Centralization of Northrop’s mod > Design Book 

em research and development and . 


moving machinery parts. And 
fine, sanded surfaces are idea 
for lubricating and filtering 


20 pages of "Facts" on how you 
environmental test equipment will be wO can use the unique properties of 
effected in the two new laboratories bs felt. It's yours for the asking, sent 
) be constructe xisting equipment to help you build a better prod- 
to be c cted. I p FELT IN USE . . . This manufacturer uses felt strips tS b+ r it today: The Felters 
will be supplemented by the latest or buffing guides in their cylinder hones. Felt wears uct. Send tor it today: 2 € 
types of test machinery to assure a ot same rate as stones to provide good bearing and Company, 228 South Street, 
Y > utt id Boston 11, Mass. 
maximum effectivity under Northrop’s ee 


comprehensive product reliability pro 


gram Lo Ale, 
Northrop’s new wind tunnel will Ge " te 


operate at higher speeds with a lower 
turbulence level than the existing 
tunnel and will incorporate a new and 
improved balance system. Guided 
missile airframes and engines will be 
(Continued on page 453) FE5.26 228 South St., Boston 11, Mass. Manufacturers of Felt and Felt Products 
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TT 
you can get 
Good Gears that 


will cost you Less! 


Founded 1905 


452 


Few send the gear drawings and a request 
for prices on definite quantities. 


We will engineer the drawing and the gears 
free, to determine the most econemical gear 
to operate safely, efficiently and 
advantageously. 


When we have made your gears, you will 
have received less expensive gears with com- 
pletely detailed and designated information 
on the drawings of each gear that will enable 
you to buy the measured requirements any- 
where, at the lowest prices. 


GEAR RANGE 


Ground Thread Worms to 6” dia 
Herringbone Gears, to 36” dia 
Instrument Gears—1” dia. and up 
Internal Gears—to 36” O.D 


Straight and Conifiex Tooth Bevel 
Gears, 2" to 23", depending on 
rotio 

Spur Gears, to 54” diameter 

Helical Gears, to 54” diameter 
Worm Gears, to 54" diameter 
Worms to 12" diameter 


Gear Grinding. Involute ond square 
splines, ground dnd unground 


Sier-Bath GEAR and PUMP CO., Inc. 
9238 Hudson Bivd., North Bergen, N. J. 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


Member A.G.M.A. 


SOLENOID OPERATED 
AIR VALVES 


designed to 


oD. | C. 


standards 
Va" a 3/8" r Va" = 34" 
4-Way —Model 441 


im 


Hr aU 


FEATURES 


A—Manval 
Operating Button 


B—Water-tight and 
Dust-tight Solenoid 
Enclosure with 
built-in Electrical 
Juntion Box. 


C—Cover chained 
to Body 


Write for Information —Prices 


AUTOMATIC VALVE CO. 


37425 Grand River Ave. * Farmington, Mich. 


Frenchtown Metallized Terminals! 


Here is Frenchtown's improved line of Annuluted 

Type NICOTE Metallized Hermetic Terminals for 

use in controls, relays, transformers, capacitors, 
motors, and heater units. Custom- 
engineered of HIGH ALUMINA CE- 
RAMICS and metallized with our 
exclusive NICOTE, these terminals 
are available in six varying sizes 
with a choice of terminal hard- 
ware to fit any exacting applica- 
tion. Write for Engineering Bul- 
letin 1055. 


lrenchtown sersxe 
87 Muirhead Avenue | Trenton 9, New Jersey 
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tested in Northrop’s new all-enclosed 
sound muffler. This low frequency 
noise modular test cell will be built 
of concrete and will utilize the most 
advanced design and construction 
techniques. 


World’s Largest Radiation 
Machine Test Facility 


Plans for a new building which will 
house the world’s largest radiation 
machine test facility have been an- 
nounced by High Voltage Engineer- 
ing Corporation, Cambridge. The 
company, makers of  supervoltage 
particle accelerators for chemical 
processing, therapy, radiography and 
research, has begun construction of 
an 88,000 sq ft plant on a 50-acre 
site in Burlington, Mass. The build- 
ing will face the new circumferential 
super highway linking Boston and 
adjoining cities. 

rhe one-story building, to be ready 
for occupancy in September 1956, 
will contain enough radiation test 
vaults to allow operation of sixteen 
High Voltage *atom smashers" simul- 
taneously. Layout of each vault will 
be varied to provide for test of both 
the Van de Graaff particle acceler- 
ators and the company’s microwave 
linear accelerators. 

Each vault has been carefully 
designed to provide the maximum 
level of protection from radiation, 
both inside and outside the plant. 
Each has concrete walls 4 ft thick, 
with a 20-ton concrete block door 
mounted on trucks which ride on 
specially built-in rails. The doors are 
9 ft high, 4 ft thick and 8 ft wide. 
For an added measure of protection, 
huge mounds of earth will be piled 
against the exterior of the building 
section where the vaults are located. 
These mounds will be 9 ft high, 
tapering off gradually to grade 16 ft 
away. 

Also available for experimental 
radiation programs will be one of the 
company's Van de Graaffs for use by 
industry in pilot studies of electron 
sterilization, polymerization,  cross- 
linking and other radiation processing 
applications. 

Dr. D. M. Robinson, High Voltage 
President, points to the proposed new 
building as a symbol of progress in 

(Continued on page 455) 
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Faced with a 


fastening problem? 


They cost less to install and 
fewer do the job... better! 


Wherever quick access on panels, doors and 
covers is imperative, Camloc !4-turn fasten- 
ers save precious time and labor...in both 
installation and future operation. Absolutely 
vibration-proof, Camloc !4-turn fasteners 
open fast...close fast...hold fast! Because 
fewer fasteners are required to do any given 
job, Camloc !4-turn fasteners cost less to use. 


If you have a fastener problem, we suggest you 
inquire during early design phases of your 
product so that we may assist you in developing 
an efficient structure-fastener combination. 


QUARTER-TURN 
FASTENERS 


ONLY A 
QUARTER- TURN 
WITH SCREWDRIVER 

OR 1 ) 
WING-HEAD 
ASSURES 
QUICK, 
POSITIVE 

LOCKING 
ACTION 


j 


* 
"Ww o wy 


Camloc's new catalog is 


T 


FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J. 


yours for the asking. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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. Remote Controls 
| 
you can... 


sion 
your specifications for top 


ind accuracy in your equipment 


ites—that have made us 
eadquarters for Maoinsprings'' tor 


century — are af your service 


Only Sandsteel makes DUAL POWER "'cross- 
curved” mainsprings for longer lasting, 
smoother power delivery. 


Portial List of Products Using Sondsteel Springs 


Watches — Clocks 


A lower cost 


Arens low cost 
standard controls 
give you the benefit 
of quantity 
production. We also 
engineer ''specials.'* 


Write for Catalog 
40 page illustrated 
Arens Push-Pull Re- 
mote Controls Cata- 


"S ADENS conrtrots, Inc. = 


2013 Greenleaf Street * Evanston, Illinois 
Motion Picture Cameras 


Recording Devices 


Earphones 


Eyeloupes í 
Reels (return ino REDUCE PRODUCTION COSTS k ; 


Television Aerials 


/ e 
Instruments j Roll 
Vending Machines / f use 
Toys 5 s 
Stainless orm 
Steel 


GUTU LIT] ] j e STRIP 
( e ROD 
e TUBING 


Copper Inconel 


ustrated mainspring 
uu TC TT 


> otive informotion on Machining or Milling 

"T7 1 5 manu c > ^ 
oor c EM me eg Operations-Scrap Losses 
and Labor Eliminated or 


| N C D lV | N | 7 t Minimized. Some Sizes, cá 
luminum 
Shapes, Tolerances as 
Tight as .001. 
Sandvik Steel) Inc., Fair Lawn, N. J. Ferrous-Non Ferrous 
Metal. Send Print or / 
Sketch for Estimate Roll (f 
Costs and Material Costs. - 


Stainless 
Steel 


LE M aaa eddie edid 
Sandvik Steel, inc Dept. 40 


Fair Lown, N.J 


Gentiemen 
indly send, without obligetion, o copy f " Saondsteel Springs for Dual Power 


MAME 


raquette MAKEPEACE 


FIRM NAME / / 
t Q D. E. MAKEPEACE COMPANY 


Beryllium Division of Union Plate and Wire Co. 
Copper Attleboro, Mass. 
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industrial technology. “This structure 
is a real tribute to man’s ability to 
turn his knowledge of radiation to the 
benefit of mankind throughout the 
world. Continuing programs of design, 
development and manufacture of our 
radiation producing machines carried 
out by the staff of 170 in these new 
quarters will enable this organization 
to enhance its technical contributions 
to industry, medicine and basic re 
search,” he said 

l'he new facility, upon completion, 
will cost nearly 2 million dollars, 
which includes specialized production 
and test equipment. Manufacturing 
irea will occupy nearly one half of 
the plant, with remaining space 
divided between test, engineering and 
rescarch; executive and administrative 
offices, chemical and electronic labora 
tories; dark room and service depart- 
ments 

Insulated aluminum skin panels will 
dominate the exterior construction of 
the building, with sections where 
vaults are located to be in cast con- 
crete. The area immediately adjacent 
to the building entrance will be faced 
with brick veneer. Interior lavout will 
make extensive use of movable metal 
partitions, which will give the entire 
plant a high degree of flexibility in 
adjusting operations to future develop- 
ments in research, test and production 
programs. Flooring will be principally 
concrete and vinyl tile, with floors 
in the machine shop, sheet metals 
department and model shop of 
wooden blocks. 


Olin Mathieson Details 
Aluminum Plant Plans 


Details of Olin Mathieson Chemical 
Corporation plans to enter the alumi- 
num industry with an initial invest- 
ment of 120 million dollars, and with 
the world’s first fully integrated alumi- 
num plant, have been announced by 
l'homas S. Nichols, president 

[he new operation will mark the 
first time in the history of the alumi 
num industry that coal mined directly 
on the site is used to provide the large 
power requirements for the reduction 
of aluminum to pig aluminum. 

Investment in the new operation in 
cludes approximately 90 million dol 
lars for the aluminum plant and 30 


(Continued on page 457) 
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BRANCH SALES OFFICES 


New York, Mt. Vernon “MO 4-4866 
Rochester Hillside 0626 
Chicago Merrimac 7-1830 
Detroit Jordan 6-0743 
Philadelphia Hilltop 6-6472 
Dallas Logan 5234 
San Gabriel, Cal. Atlantic 7-9633 
$t. Louis Parkview 5.9577 
Atlanta Exchange 5516 
Toronto, Can. Riverdale 3511 
Beverly, Mass. Telephone: 65 


in plastics too... 


"Look before you leap." 
Place your trust on the shoulders 
of a resource who knows one job best 
. n ldi ng ti erm E- tti ng pla / cs 
At Kurz-Kasch, you can be sure of strong 
backs and keen flexible minds. They 
tell you quickly whether your part 
can best be molded in one of the basi 
phenolics or if the newer Teflon or 
glass-reinforced polyesters would serve 
you be tter 
And, most important of all 
dependability is a Kurz-Kasch keyword 
They never bounce fre one 
quotation or one d lul 
to another. They deliver to yo 
specihcations y i} 
Designing, moldmaking, pro 
all on solid ground all i 
And, if it's acrobatics you 
bere, they'll jump at the 
help you over 
Why not call right r 


elivery scn 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS. 


-kasch 


1415 S. BROADWAY, DAYTON 1. OHIO 





WISCONSIN 
Heavy-Duty 74-(ooled 


offer the Solution to 


YOUR POWER PROBLEM 


Next to the basic machine itself, one of your major 
problems, quite obviously, is to select and specify a 
power component that matches both the machine 
and the work it is to do...most advantageously. 
Wisconsin Heavy-Duty Air-Cooled Engines merit 
your critical and serious consideration because: 


e Every Wisconsin Engine is of HEAVY-DUTY 
design and construction in all details... with the 
inbuilt stamina to take it under all operating condi- 
tions, in any climate, at all temperatures from ex- 
treme sub-zero to 140^ F. 


€ The Wisconsin lines provide the most complete 
power selectivity to fit both the machine and the job 
. 12 different models in 4-cycle single cylinder, 2- 
and V-type 4-cylinder types, in a power range from 
3 to 36 hp. 
@ Servicing of your equipment will be safeguarded 
by more than 2000 authorized Wisconsin Engine dis- 
tributors and approved service stations in the United 
States and Canada. 
@ In world markets your Wisconsin-powered equip- 
ment will be supported by authorized Wisconsin En- 
gine distributors and dealers in 82 countries, carrying 
service parts and replacement engines. 
We will be glad to co-operate with you in adapting 
Wisconsin Heavy-Duty Air-Cooled Engines to your 
original equipment most advantageously. Tell us 
about your power problem. Specification bulletins 
available on all Wisconsin Engines. 


he B E 
WP HOURS P 


- WISCONSIN MOTOR. CORPORATION 


E largest 
E 


MILWAUKEE 46 WISCONSIN 


A 8702-15A 


INSERT 


SAVES 


LM 


This insert, used in the chemical industry, is a formulation of 
zircon porcelain. It takes the place of a special chrome-nickel 
alloy insert, which required too frequent replacing, and 
saves $14.50 per unit. 

The extreme density of zircon porcelain formulations pro- 
vide resistance to heat, rapid thermal changes, impervious to 
moisture, chemicals, fumes, and offer basic properties not 
available in many more expensive materials. 

Can you use porcelain to improve your product at less cost? 
Send your specs to Universal. 


me UNIVERSAL 


1545 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


SOLVE RETAINING 
PROBLEMS 


Retaining Rings 


With Spirolox you are assured of 
quick, easy installation and removal 
of the retaining ring. As illustrated 
by this installation on a tube-cutter 
assembly, Spirolox is inserted in a 


jiffy, removed with a flip of a screw 
driver. No special tools needed 


sible because of extraordinary Spiro- 
lox flexibility and conformability, 
Unique two-turn construction lets 
you spiral-in a Spirolox ring quickly 


and easily. Complete elimination of 
lugs or projections, breaks or gaps, 


Simplified, trouble-free solutions to 
retaining problems like this are pos- 


S. Pat. No 


provides uniform shoulder which 
with SPIROLOX —«end 2,450,425 and 


conforms 100% to 
for your copy! Ramsey Corporation, St. Louis 8, Foreign Pats 


diameter of groove. 
FREE DATA BULLETIN tells how you can solve l 
Missouri, Other Pats. Pend. x 
108-R 
SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


toughest retaining problems 
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million dollars for the power fa ilities 


needed for the aluminum plant. ‘| he 
aluminum plant will be financed from 
the company’s own resources and al 
newly negotiated long-term loan of 60 
million dollars. The power plant will 
be financed entirely through a long 
term loan of 30 million dollars to the 
power subsidiary corporation, in which 
Olin Mathieson owns interest. 

Lhe minum plant, the reduc 
tion plant and the rolling mill will bx 
on the Ohio River near. Clarington, 
Ohio. The power plant to be engi 
neered and built bv American Gas and 
Electric will be slightly upstream on 
the West Virginia side at Cresap Bot 
tom and will be connected to the 
aluminum facilities bv a high tension 
transmission linc Ihe power plant 
will be built on a major coal mine 
which will be constructed, owned and 
operated by the Pittsburgh Consoli- 
dation Coal Company. The power 
plant will consist of two units of 225, 
000 kw each. One unit will be owned 
by the Ohio Power Company, a sub- 


sidiarv of the American Gas and Elec 


tric Company; the other by a joint 
subsidiarv of Olin Mathieson Chemi- 
cal Corporation and Pittsburgh Con 
solidation Coal Company. Both power 


units will be operated by the Ohio 


Power Company and integrated into 


the American Gas and Electric Com 
pany System. The plant will be de- 
signed for development up to 1,350,- 


000 kilowatt capacity. The Pennsyl 


vania Railroad is extending its tracks 
at a cost of several million dollars in 
order to service the site at Omal, 
Ohio, near Clarington. 

This location will take advantage 


of the vast coal resources of West 
Virginia. The nation’s coal resources 
are estimated to be over 2000 billion 
tons and a substantial share of these 
resources are located in the states ad 
joining the Upper Ohio River. This 
aluminum installation is a major new 
use of electric power produced from 
coal and should lead to additional like 
developments. Ihe coal reserves 
within the area of the new operations 
have been estimated at more than 300 
million tons. The initial requirements 
of coal per annum are about 2 million 
tons, and reserves are adequate for 
expanded operations in the future. 
The plants are being built under certi 
ficates of necessity from the United 
States Government issued in order 


(Continued on page 459) 
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HOW CHACE THERMOSTATIC BIMETAL 


ACTUATES THE STRONG HYDRO-FLEX 
STEAM TRAP 


Product of Strong, Carlisle & Hammond Co. 
Cleveland, Ohio 


CHACE THERMOSTATIC BIMETAL 


Strong Hydro-Flex Steam Traps combine high discharge capacity 


with highly efficient operation under all condensate loads to pro- 
vide lower steam costs and higher production. The Hydro-Flex 
Traps operate with equal efficiency on both heavy and light 


loads. 


How it works: (Fig. 1) When the steam trap bucket is down, water 
(condensate) flows unrestricted through the trap. (Fig. 2) When 
steam and air enter the bucket it becomes buoyant, moving the 


valve into the valve seat. Air and steam continually pass through 


the fixed vent in the bucket. The air collects around the valve and 


when the weight of the bucket overcomes the remaining buoyancy 
of the bucket it pulls the valve from the seat and the trap dis- 
charges the air ahead of the condensate by means of line pressure. 


When additional incoming steam enters the bucket again, the trap 
closes and the above cycle is repeated. 


Where excessive air venting capacity is required, the Strong 
bucket is fitted with an auxiliary thermal venting valve. This is 


actuated by a Chace Thermostatic Bimetal element which re- 


sponds to temperature changes by deflecting to open or close 
the air vent in the top of the bucket. 


Chace Thermostatic Bimetal is available in 29 types in strip, 


coil or in complete elements made to customer specifica- 


tions. Write now for our free 36-page booklet, "Successful 
Applications of Chace Thermostatic Bimetal.”’ 


W. M. CHACE CO. 
[IL TESTEM STO 


1607 BEARD AVE., DETROIT 9, MICH. 





1 OUTWEIGHED EET: : MAYLINE 
| —. QUALITY and - i 
| PERFORMANCE - Steel Plan Files 
on EM Meet 
Vin IS Specifications 


Mayline Steel Blue Print Files meet present rigid govern- 
ment specifications, and in accordance with those specifica- 
| t , the 5-drawer units, caps, and bases stack and inter- 


ELECTRICAL INSULATIONS 


E í ; j i 
IT T X I Additional features are described in Folders S-20 and S-5. 
I THER f Have your dealer give you more details and price. He can 
promise you prompt delivery. 


MAYLINE 


 . 


CUSTOM MOLDED 


F L 0 k " Symbol of Superiority 


(DU PONT'S 
TRADEMARK) 


e m e o EL MAYLINE CO. 


WASHERS e GASKETS e DIAPHRAGMS 
605 No. Commerce St. 


Custom molded parts in TEFLON 
are better. TEFLON's unique prop- 
erties . . . chemically inert, heat 
resistant, tough, flexible, low co- a 
efficient of friction . . . offer YOU 
important advantages in product 


Sheboygan, Wisconsin 


design and development. f 2) ... Stop Leakage! — 


Are you looking for “that” mate- 

rial which can meet your most the 

rigid requirements to resist tem- ntes S EAM L E X Rotary Joint 
peratures ranging from 500° F. 

to —100° F.? . . . TEFLON is the ROTARY 


^ — for Steam, 
answer. Are you having trouble : 
with designing your assembly Water, Oil, 
because of corrosive problems? > m eer. Air, etc. 

. » « TEFLON is the answer. Let " 

SPARTA's trained engineers help ee - 

you solve your problems. PF sion of liquids or 


TEFLON can save YOU money 


* Less Maintenance : 
* Less Replacement Cost ERU i 
Compact, light-weight SEAMLEX 
* Increased Productive Capacity | ROTARYS f an : 
Through Less Down-time Moy fo, castings saviut free from co | 
* Reduced Wear on Pistons, External Screw Adjustment provides 


Shafts, otc. E means to n wear, 

* Simplified Design o m . ment. Floating Seal. 
— wear. Pressure Equalizing 

The First Cost Can Be the ! ' 


least . . . f Take advantage of SEAMLEX Com 


Pes, E 
It Is The Last Cost! . d pany's many years of experience in 
E: AM FX design and manufacturing. Write to 
day for FREE Bulletins 955 & 5500A. 


COMPANY INC 
MANUFACTURING CO. | 41-23 24th ST., Dept. A 
DOVER, OHIO | LONG ISLAND CITY 1, N. Y. 
Phone: 4-2755 | € Since 1928, SEAMLEX Products are QUALITY Products. & 
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to help increase the supply of primary 
aluminum. 

Ihe aluminum plant will have a 
capacity of 230 thousand tons per 
year, while the capacity of the alumi 
num plant will be 60 thousand tons 
per year. At first, only about 115 
thousand tons of aluminum will be 
required for the aluminum plant with 
the other 115 thousand tons of sur 
plus aluminum available to the mar 
ket. Most of the 60 thousand tons 
of finished aluminum will be con 
sumed by the Metals Division of Olin 
Mathieson. However, in view of the 
need of flexibility, the Corporation 
will be both a buyer and a seller of 
prime aluminum in order to keep the 
fabricating facilities in balanced sup 
ply. 

It was pointed out that this major 
investment of 120 million tons is 
indicative of the corporation's conf 
dence in the future for aluminum 
While new capacity is being added 
by the expansion plans of other com 
panies at this time, there is still great 
need for additional new domestic ca 
pacity in view of the potential future 
expansion in the use of aluminum in 
such fields as construction, appliances 
and transportation 


Superior Tube Begins 
New Building Construction 


Superior Tube Company has begun 
construction of a million dollar plant 
and office building near the site of its 
present Wapakoneta, Ohio plant, 
which the new facilities will replace. 
Superiors main plant and offices are 
located in Norristown, Pa. Scheduled 
for completion in November 1956, 
the new mill and offices will greatly 
mcrease Superior's production of small 
tubing and electronic parts for mid 
western and central states customers. 
The construction on a l5-acre site 
marks the latest step in Superior's cur 
rent expansion and modernization pro 
gram, which includes the acquisition 
last spring of a majority interest in 
Johnson & Hoffman Company, 
Mineola, N. Y., manufacturers of pre- 
cision stampings and deep drawn parts 
for the electronic industry. 
mill building will 
comprise 55,000 sq ft and the at- 
tached two-story office building 8000 
sq ft. The office building will be con- 


The one-story 


(Continued on page 461) 
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LOOK FOR IT 


OZALID 


DIRECT caer everawe 
7CGUPY/ 


OZALID’ 


First Name in Whiteprinting 


e Highest speed 


e Simplest operation in its class 


low-cost Streamliner 400 


Here is whiteprinting made easier than ever in the new low-cost 
Ozalid Streamliner 400. Compact, rugged, easy-to-operate it 
delivers higher speed, greater volume, more “wanted” features than 
any other printmaker in its class. 

Prints and develops at speeds up to 24 feet per minute . 
prints up to 42 inches wide. High-intensity mercury vapor lamp pro- 


handles 


vides.complete, uniform exposure Patented evaporator and thermo- 
statically controlled heater rod assure uniform print development. 

Sy nchronized printing and developing sections permit continuous 
operation with roll stock. Short travel provides rapid processing of 
cut sheets. Automatic controls regulate temperature and ammonia 
flow New electronic drive provides instantaneous speed changes 
with complete accuracy simple enough for the novice operator! 

Smartly styled, compact, the Streamliner-400 stands just 49" high, 
63" wide, and 31" deep, and is finished in durable, ripple-gray 
baked enamel. One-piece enclosed base, welded-steel body and 
tubular support assure exceptional rigidity and permanent alignment. 


INSTANT COLOR CHANGE—You change print color instantly, 
simply by using different Ozalid papers. No messy fluid changes 
or time-consuming clean-up required on any Ozalid model 


Ask vour nearest Ozalid distributor to demonstrate the low-cost, 
high-volume Streamliner 400. His number’s in the phone book, or 
writeOzalid, Dept. 0-3. Johnson City, N. Y, for descriptive brochure. 


Got A Printmaking Problem? 

Call your local Ozalid representative. 
His expert advice is yours for the 
asking—whether or not you now 


own or plan to buy Ozalidequipment 


A Division of General Aniline and Film Corporation 


Imn Canada: Hughes Owens Co., Ltd., Montreal 





NOW YOU CAN BUY 


Felesynisincnnos 


OFF THE SHELF! : 


for 
extreme 
accuracy in 
transmitting 
signals... 


SHIPMENT GUARANTEED WITHIN 
9 DAYS FOR COMMERCIAL UNITS 


. and within 20 days for Mil Spec units. 
THESE UNITS ARE NOW ON THE SHELF 


(subject to prior sale) 


1HDG 
3HG 
3F 


3HCT 
3HDG 
5HG 


5F 1HG400* 
5D 1F400* 
5HDG 1HCT400* 


*400cy units are available to commercial specs only. All 


others ore available to both military and commercial specs 


“In addition to above units, Ford Instrument 


currently has many other sizes and types of 
synchros in production and approaching shelf 
status — also specials. Call or wire R. Banka, 
Component Sales Division, (STillwell 4-9000, 


V 


xt. 513) for prices, or check and mail cou 


pon below, stating quantity. Check coupon 
space indicated if vou wish FREE booklet on 
Ford's complete synchro line 


PEEL ASL sri IET 


1HG 
1F 


* Avoilat 


m 


Name 
Position 
Company 
Street 


City 


pememnenaenenememememamom em c CND ND GED CD NDS 
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THCT 


Component Sales Division 


1HDG 
3HG 
3F 


tary specs 


3HCT 
3HDG 


5HG 


Units should meet 


l 
FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y 


Please send me prices and characteristics of the units 
checked below. 


5F 1HG400* 
] 5D 1F400* 
5HDG 1HCT400* 


Please send me 
FREE booklet 


State 


TULLE LUE LD | 


FOR PARTS LIKE THESE —AND 


WRITE FOR 
OUR CATALOG 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


48 NORWOOD ST., TORRINGTON, CONN. 
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structed with ellular-O-floors — to 


simplify connection of electrical and 


telephone lines 

l'he entire plant will be operated 
under a quality control program with 
beginning with in 


quality control 


coming raw materials and continuing 


through every stage of processing 
he Wapakoneta plant now draws 
tubing up to 3/16 in. OD. Analyses 
to be drawn in the new plant include 
tainless steels, nickel 
illovs ] 


ling 
alloys, in both seamless and Weldrawn 


S€ veral ty pes ot 


ind nickel and glass s 


I idi S 


Superior is the world's leading in 
dependent supplier of cathode sleeves 


ind other tubular products for ele 


tron tubes. Its electronic products are 
manufactured at the Johnson & Hoff 
W ipakoneta 
Norristown, and 
Kingdom plant in Sut 
England. The 
Ltd., an 
European markets 
nickel cathode 


electroni parts 


plant 


man plant, the | 


the main plant in 
United 
ncar 


Fini 


compan 


I ondon 
l'ubes issociated 
supplies 
and 


with scamless 


other 


Keen Competition Expected 
In Miniature Jet Field 


Fairchild Engine Division of Fairchild 
Engine and Airplane Corporation, has 


innounced that the 1000-Ib thrust J44 


] 


engine has completed the 


major pot 


tion of 150-hour endurance runs, an 


essential preliminary to qualification 
commercial certifica 


of the tests are 
completed early this 


for militarv and 
tion. ‘The remainder 
expected to be 
vear. Certification for inhabited, pas 


will 


installation on various types 


senger-carrving aircraft 
door fo! 
1 


of militar nd 


open the 


commercial trans 


ports 

Fairchild engineers are also working 
on the development of newer, high 
performance, 
One 
category is for the 
Force A I 
“We 


ratios of 


featherweight engines 
2000-Ib thrust 
United States Air 


Gregory, chief engineer, 


design of the 


said believe thrust-to-weight 


is much as 10 to 1 can be 
realized in the near future." This will 
represent a considerable advancement 
over todav's iet engines-large and 
small 
to ] 

Potential small engine applications 


in thc 5000-Ib thrust cate 


which are delivering about 


less than 


(Continued on page 463) 
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-65 to *275 F. hydraulic problems 


solved by new 


e Parker now offers new synthetic- 
rubber O-rings for —65° to +275°F. 
aircraft hydraulic service, which en- 
tails unusually rigid functional and 
physical requirements. 

This represents another example of 
the wide range of O-ring sealing re- 
quirements met through development 
of superior Parker compounds. 

If you have a tough O-ring require- 
ment, call in Parker to get exactly the 
right O-ring and gland design for 
your specific application. Write for 
new O-ring Size Catalog 5701. 
Bonded Stock. Parker is the only 


Pear 


Parker 0-rings 


source for Bonded Stock of the new 
MS-28784 hydraulic service O-rings. 
Also, of MS-29512, MS-29513, AN- 
6227B, AN-6230B, and AN-6290 O- 
rings. Bonded Stock cartons, bearing 
the government inspection stamp, are 
sealed with a tape so that contents are 
inaccessible without destruction of the 
seal. Bonded Stock eliminates the 
nuisance of affidavits and certifications. 


RUBBER PRODUCTS DIVISION 
Section 515 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Calif 


ker 


Hydraulic and fluid 
system components 





A HARTFORD THRUST RETAINER 


SMOOTH TRANSITION coder 
in REPULSION-INDUCTION b a = 
DTE: | 


Black & Decker 74 inch Drill 


Over two million home owners own B & D '/ inch drills — the world's 
most famous do-it-yourself tool. The new B & D utility drill depends 
upon a Hartford Ball Retainer to carry the load. Every time the opera- 
tor applies pressure on the drill all thrust is absorbed by the Hartford 
Thrust Retainer assembly with minimum friction. B & D engineers tell 
us that the Hartford Thrust Retainer also contributes to smoother, 
quieter operation and allows for greater overload capacity. If you 
have a bearing problem why not let Hartford carry your load? 


tford 


" PRECISION BALLS @ BEARINGS 


The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., 
W. Hartford 6, Conn. 


Buried Bar Type BH 


by Peerbess: 


Speed-torque characteristics remain smooth from stand- 
still to full speed on this Peerless Type BH Repulsion- 
Induction motor. Designed without a centrifugal switching 


...HAS MADE 


DUDEK & BOCK 


or short-circuiting mechanism, it affords even transition 
from repulsion to induction characteristics. When operat- 
ing on low voltage, Type BH runs at proportionately lower 
speed with satisfactory results. It's the ideal single phase 
motor for air compressors, floor sanders, hoists, and many 
general purpose applications where low voltage conditions 
prevail. Oversize commutator provides excellent com- 
mutation and long brush life. Over 15 vears' successful 


WIRE FORMS 
SPRINGS 
field service from BH motors is your guarantee of top METAL STAMPINGS 


performance. Models from 1-5 HP are rated at 1750 b N In Industry, in homes, farms and 


shops, you'll find daily, living proof 
RPM; 3/4-3 HP rated at 1150 RPM. that D-&-B's KNOW-HOW pays 


out in EXTRA performance. Rely 


Teamwork of Peeriess and OEM engineers has solved 
hundreds of special motor problems. Custom mountings, 
windings and minor modifications are developed to suit 
any application. Submit your motor requirements to 
Peerless. We'll help you select the one motor that operates 
your product best. 


Write for Bulletin SDA-150 for details on 


REPULSION-INDUCTION MOTORS 


ELECTRIC MOTOR DIVISION 


tHE Peerless. Electuic COMPANY 


FANS - BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 


1509 W. MARKET ST. * WARREN, OHIO 
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on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


pEEDy D Euveny 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


DICKENS 2-1020 4014 W. Grand, Chicago 51, Ill. 
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gory, envisioned by plane designers, 
include small-field, short-haul trans 
ports, executive transports, vertical 
take-off and landing aircraft, thrust 
augmentation on large, multi-engined 
planes and military trainers; as aux- 
iliary power for giant jet transports or 
bombers; and as power for boundary 
laver control. The longer view in 
cludes low cost, simpler jets for pri 
vate planes. These same engineers con- 
sider expanded applications in the 
pilotless plane-missile field to be un 
limited 

Fairchild’s J44 is currently in pro 
duction for U. S. Navv guided missiles 
ind Ryan Firebee high-speed target 
drones. Thrust augmentation flights 
have been highly successful on C 
23B assault transports. J44’s also 
power the wing-fixed Bell vertical land 
ing and take-off plane 


Ground Broken for 
Spinco Research Center 


Spinco Division of Beckman Instru- 
ments, Inc., Belmont, Calif., has 
broken ground in Stanford Industrial 
Park for a 500-thousand dollar re 
search nd development center 
devoted to highlv-specialized instru 
ments for the advancement of medi 
cine and the diagnosis of disease. The 
new moder facilitv, to be constructed 
on a five-acre site encompasses 33 
000 sq ft of floor space designed to 
expand to 100,000 sq ft 

Fhe new Spinco building includes 
laboratories, drafting rooms, engineer 
ing offices and facilities for applica 
tion and production engineering. The 


company’s general 


idministrative of 
fices and sales and service functions 
will be moved to Stanford Industrial 
Park, with production facilities re 
maining in Belmont 

At the groundbreaking ceremonies 
Dr Arnold Beckman, President, 
Beckman Instruments, Inc., said “the 
new Spinco facility underlines the 
emphasis we place on research and 
development at Beckman Instru 
ments. Fully 10 per cent of our an 
nual gross earnings is plowed back 
into research so that we mav do a 
better job in a better way. Spinco has 
won high praise in the field of medical 
instrumentation. We anticipate fur 
ther significant progress in this vital 
field through our association with 


(Continued on page 465) 
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Now, Greater Dependability, 


Longer Life for Flex Connections 
with New Stainless Steel Rex-Weld 


Nominal Minimum Inside Burst Weight 
O.D. (In.) Bend Diameter (In.) | Pressure | Per Foot (Ibs.) 


RW 
80 


RW Repeated | Static 


81 Flexing Bend (psi) 


73. | 16,500 | .20| .36 
10% | 14,000 | .27 | .4! 








11 12,400 47 .65 
17 10,500 .90 





18 8,500 | 1.04 





21 7,600 | 1.81 





22 6,600 | 2.19 | 2.71 





FLEXON® 


The Complete Line 
for good connections 


REX-WELD 
corrugated metal hose is 
available in stainless steel 
steel, bronze and alloys; sizes 
Ke” through 24" , I.D.; for 
burst pressures to 18000 psi 


REX-FLEX 
corrugated stainless steel hose; 
sizes X," through 6"; working 
pressures to 3100 psi 


REX-TUBE 
interlocked and square 
locked type hose and 
tubing in steel, bronze, stainless 
steel and other alloys; sizes 
Ke” through 12”, 1.D. for low 
and moderate pressures and 
for use as conduit, ducting, 
exhaust, protective armor, etc. 


CATALOG No. 152 


gives basic specifications and 
application data for Flexon 
Metal Hose. Write for your 
copy, today. 


2E 
QUALITY 


24 4,650 | 2.97 | 3.78 


RW -80 is unbraided, RW -81 
has stainless steel braid. A 
complete selection of fac- 
tory-attached fittings is 
available to meet ll require- 
ments. Data on larger sizes 
(to 6” I.D.) available on 
request. 


New stainless steel Rex-Weld corrugated 
metal hose makes possible opportunities 
for greater economy in scores of flexible 
connection applications 

If corrosion is a problem, internally 
or externally, specify stainless steel Rex-Weld 
If your cost of replacing flexible connections 
is high, you can reduce the frequency 
of replacement by specifying stainless steel 
Rex-Weld. Similarly, if the cost of downtime 
or the cost of interrupting continuous 
processes makes less frequent replacement 
of flexible connections imperative, specify 
stainless steel Rex-Weld. 

Basic specifications for stainless steel 
Rex-Weld are given above. Check your 
requirements against this data, today, and 
determine where the corrosion resistance 
and extra durability of stainless steel 
Rex-Weld will pay dividends for you 
Write for full information. 


CHICAGO METAL HOSE 


DIVISION 


1351 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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MATERIAL: 
Die Cast Aluminum alloy body. 
Hardened steel valve spool. 

CAPACITY: 
To 12 gpm. Built-in pressure relief, 
factory set 

Ol PORTS: 
34" NPT inlet and return. 
AQ” NPT cylinder ports. 

MOUNTING: 
3 points with 44” bolts. Any position 
for operator's convenience. Revers- 
ible mounting foot. 360? handle po- 
sitioning. 

SYSTEMS: 
Convertible to control single or 
double acting systems. 

FEATURE: 
HOLDKONTROL returns volve to 
neutral position when cylinder 
reaches end of stroke. Adjustment 
eliminates HOLDKONTROL if de- 
sired. Spring return to center. 4” 
lands seal cylinder ports in center 
position 

WEIGHT: 
Five pounds shipping weight. 


(hom ^ 


HOLDKONTROL VALVE 


The Char-Lynn Holdkontrol Valve is a general purpose valve for agricultural 
and industrial applications. It offers a combination of many features 

—all of which have never before been offered in a single valve. 

Built-in HOLDKONTROL. This frees the operator from holding the valve in 
an operating position. The valve can be returned manually to neutral, or 

it will return by itself when the pressure exceeds the relief valve setting. 
Modern industrial design . . . Envelope completely encloses and protects 


functional parts. Built to withstand Wail 7 free catalog! 


surge pressures above 5000 psi. 


CHAR-LYNN COMPANY 


2843-26th Avenue South, Minneapolis 6, Minnesota 


Dept. PE 3 


Member — National Fluid Power Association 


MARK 


TIME 


reaches 


. . . Every 
U. S. Guided Missile Program 
has used MARK-TIME design 


and manufacturing experience 


the skies! 


M. H. RHODES, Inc. 4 


Hartford 6, Connecticut 
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Mark-Time design en- 

gineers have been called 

upon to create timing units for 

almost every guided missile pro- 
gram in the U.S 


These timing mecha 
nisms perform a number of delayed 
action operations— from activating 
proximity fuses to the releasing 

of a recovery parachute. 


In jet age aeronautics, 
as in appliance manufacturing, 
Mark-Time continues to make 
Time Control work in the interest 

of mankind. 

e 
MARK TIME) Write, phone or wire for help with 
your next design problem. Repre- 
sentatives in principal cities in 

the U. S. 


Manutactured and Sold in Canada by 


SPERRY GYROSCOPE OTTAWA Ltd., Ottawa, Ontario, Canada 


HI-LO-PAC 
PUMP 


STROKONTROL 
CYLINDER 


HORSEPOWER 
PUMP 


HORSEPOWER 
CYLINDER 


HORSEPOWER 
VALVE 


| HYDRA-SEAL 
COUPLER 


HIS HEART 
TOMORROW 


A d 
NEEDS YOUR HELP 
TODAY 


More than 500,000 chil- 
dren with damaged hearts 
look to medical research... 
supported by the Heart 
Fund...for a brighter 
tomorrow. 

Their hearts need your help 


today. Give generously. 
B 
HELP YOUR 
HEART FUND " 


Product Engineering - 


HELP YOUR 
HEART 


March, 1956 





Press Previews continued 
Stanford University and its forward 
looking industrial community.” 
Spinco, in manufacturing instru- 
research and 
work, has de- 


ments for medical 
clinical 


veloped the 


diagnostic 
ultracentrifuge which 
separates substances by whirling them 
at speeds up to 60,000 rpm. This in 
strument was used by scientists to 
first isolate the polio virus. Spinco’s 
electrophoresis equipment IS used in 
the study of thi 


tions and in the fight against cancer, 


various body func 


heart ailments and virus diseases 


Hospitals and clinics implement 
Spinco equipment in diagnostic work 


fluids, 


disease and trace a patient’s condition 


to analyze body diagnose 


during treatment. Industrial applica 
tions are found in the production of 
chemicals, 


plastics, pharmaceuticals 


and foods 


Million Dollar Plant 
Planned by Sanborn 


Sanborn Company, manufacturers of 
precise medical and industrial elec- 
tronic equipment, has announced 
plans to construct a new 14 million 
dollar plant. This 122,000 sq ft office 
and manufacturing plant will be 
located in the Waltham Industrial 
Center, Massachusetts 

Sanborn 


proht 


Company, a pioneer in 


sharing and emplove 


1942, 


steady 12-fold growth in the produc 


ownel 


ship, has since experienced a 


tion of medical diagnostic equipment 


ind industrial multi-channel recorders, 


amplifiers and measuring devices 
The new 
laid out to provide 
facilities for 


and production requirements. ]t is 


Waltham plant has been 
much needed 
increased engineering 
expected that total employment will 
be increased from 565 to about 750 
within the next four vears. 


Armour Conducting 
Lock Tests 


Lock-pickers may find slim pickings 
in padlocks of the future as a result 
of a study under way at Armour Re- 
search Foundation of Illinois Institut: 
of Technology, Chicago. Foundation 
engineers have device 


that enables 


developed a 
them to make design 
modifications which reduce the poss 


(Continued on page 467) 
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Screw-Lock Inserts meet AN-N- 
5b and MIL-N-25027 military 
specifications for lock nuts. 


For years designs requiring 
lock nuts or lock wiring have plagued 
designers with problems of space, 
weight and costs. Each lock nut, even 
a small one, takes space, has weight 
and costs money. Every bolt locked 
with wire requires a through hole in 
the head, positioning and wiring. The 
simplicity of many a superior design 
has been lost due to these cumbersome 
methods of fastening. 

« Now for the first time good designers 
can do away with these “design 
plaguers.” They can accomplish the 
same end results plus a saving of 
weight, space and money by a new 
revolutionary concept in fasteners— 
Heli-Coil Mid-Grip Screw-Lock In- 
serts. This new fastener is a stainless 
steel wire insert with locking threads. 
It can be installed easily and puts the 
locking effect inside the tapped hole 
— protects the tapped threads for life 
—and locks the mating screw or the 
bolt with the same torque as a lock 
nut. This Screw-Lock Insert not only 
provides a stainless steel protecting 
thread, locks the screw or bolt, but 
most important of all—eliminates the 
space and weight of a lock nut—the 
wiring necessary in lock wiring. 
Heli-Coil Mid-Grip Screw-Lock In- 
serts can readily be distinguished from 
regular non-locking Heli-Coil Inserts 
by their distinctive red color. 
*Reg. U.S. Pat. Off. 


(Og eREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


HELI-COIL CORPORATION 
163 SHELTER ROCK LANE, DANBURY, CONN. 


[] NEW — Design manual available on 


Screw Thread Inserts. 


regular Heli-Coil 


C) RUSH complete design data on Heli-Coil Mid-Grip Screw- 


Lock Inserts. 


C WIRE your nearest representative to phone me at 


[] Send me, FREE, Heli-Call, your case history periodicol. 


Name_ 





Company — 
Address 


Ciak 


lone State 


] Heli-Coil Corporation has an outstanding staff of Thread Fastening Engineers. If 


your company would be interested in a 


Thread Problem Symposium" CHECK HERE 





another product im proved... STANMASTER 
FOUR & FIVE 
DRAWER FILES 


built of heavy 
gauge steel 
welded to 
form for 
lifetime utility, 
smartest 
appearance. 


STACOR 


LIFETIME STEEL 
drafting equipment 


ENGINEERED for your job! . 


Expertly designed steel equipment of finest 

quality is a lifetime investment in drafting room 

efficiency. The Stacor line of modern, functional 
drafting tables, tracing tables, 
and blue print filing cabinets 
have proven acceptance among 
engineers, draftsmen and archi- 
tects everywhere! 
Write For Your Copy Of The 

Stacor Catalog Today! 


STACOR EQUIPMENT COMPANY 
788 East New York Avenue, Brooklyn 3, N. Y. 


for coating 


ELECTRIC COILS 


Our client required a tough, abrasion-resistant 
insulation which could be quickly and economically 
applied to these motor coils. Our formulating knowl- 
edge and experience allowed us to give them a 
chem-o-sol (a plastisol formulation) which not only 
had the necessary electrical and physical properties 
but also could be handled on a production line basis. À copy of this quick-reading, 8-page 


This particular chem-o-sol was applied by dip- à . 
ping. But this versatile basic material can also be booklet is Fours for the asking. it con- 


molded, sprayed, die-wiped, and knife- or roller- tains many facts on the benefits de- 


coated and comes in practically any color. í i 
The possibilities of new and improved products rived from your business paper and 


through the use of chem-o-sol are unlimited. tips on how to read more profitably. 
Take advantage of our experience and laboratory Write for the “WHY and HOW 


facilities. 
booklet.” 
Write for Bulletin 141 
McGraw-Hill Publishing Company, Room 2710, 


Chemical Products XL 330 West 42nd St., New York 36, N. Y. 
KING PHILIP ROAD . j 


EASTPROVIDENCE R | 
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Press Previews continued 


bility of breaking into combination 
type padlocks, 
by Vincent J. Cushing, manager of 
the ARE propulsion and structural 
research department. Developed in 
the materials engineering section of 
the department, the 


used to study 


it has been announced 


instrument 1s 
the amount and loca 
tion of wear in locks. ‘The study is 
being conducted for the Dudley Lock 
Corporation, Crystal Lake, Il, 

The new device is designed to pro 
duce an accelerated use pattern that 
simulates a 20-year wear level in pad 
locks within a period of 24 hours. 
Eight locks can be studied simultane 


ously. ‘The locks are held rigidly while 


a wheel attachment on the face of the 
lock rotates the 
produces 


tumblers. ‘This action 


wear in the operating 


mechanism and reve 
OCCUIS 
To date, the 


excessive forces acting upon the spring 


ils where fatigue 


1 
studv has revealed that 
tension create wear in the lock. Design 


modifications have been recom 


mended by Foundation engineers that 
will reduce tension and dis 
tribute wear more uniformly through 
out the lock 


Engineers also have 


spring 


ommended 
design changes which will modify the 
pall—or locking devicc—to 1 
play in the operatin; 


The modification also will tend to in 


duce the 


Hc hanism 


creas¢ the over-all] [ neth of the 
lock. 

Armour Research Foundation scien 
| Stud 


used mn 


tists currently ar gaged in 
of the strength of material 
the manufacture of combination pad 
locks. According to David Horwit 
Project Engineer, certain component 


of the lock mav b 
changing th tvpe of 


strengthened b 
material used 


[his help 


trength of the lock 


for particular components 


increase the 


Correction 


lhrough an unfortunate oversight 
the author of the article “Flame Cut 
ting for Nonferrous Metals,” starting 
on page 170 in the February issue, was 
not corrected before the article was 
printed. ‘The author, as correctly given 
on the Contents page, is R. M. Gage, 
research supervisor at the Tonawanda 
plant of Linde Air Products Co. 
March, 1956 
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BLANKED PIERCED 
FORMED INTO THIS . . . 


ADD CONTACT DISC 
AND BRAZE 


LP a 


br iie 
FINISHED CONTACT 


ARM 
4 THIS WAS 


MADE IN 
STEPS 


~~" 


5 


Will Laminated Metals Save Operations for You? 


OLD WAY 


BECOMES 
FINISHED CONTACT ARM 


IN ONE OPERATION 


—M 2-4 | 


w 
... By using 


Leach & Garner 
laminated metals 
this contact arm was 
made in one operation 


— blank piece and form. 


THIS IS HOW YOU 700 CAN SAVE 


COSTLY OPERATIONS IN FABRICATING 
PRECISION CONTACT ARMS. 


By using LEACH & GARNER 
lOPLA Y, a form of silver laminated 
material, many electrical manufac- 
turers are able to eliminate a costly 
assembly operation. TOPLAY and 
other forms of laminated metals are 
regularly used by leading manufac 
turers in the industry. Fifty 
experience in producing precious 
metals in solid and laminated mill 
forms enables us to answer your 
problems of dimensional tolerance, 
finish, or alloy composition and 
properties. 

Maintaining high quality and mak- 
ing prompt deliveries at competitive 
prices for our many customers (lead- 
ers in the electrical industry) is 
proof of our ability to serve you. 


years 


Fabricated precious metal 
parts available from our af- 
filiate, GENERAL FINDINGS 
& SUPPLY CO., Attleboro, 
Mass. 


For recommendations on how you 
can save costly operations by using 
Leach & Garner laminated metals, 
contact our engineering department. 
Laminated and solid metals are 
available in sheet, wire and tubing 
WE BUILD OUR BUSINESS ON 
PROMPT DELIVERIES AT COM- 
PETITIVE PRICES 


INDUSTRIAL 
DIVISION 


LEACH & GARNER CO. 


LEACH & GARNER COMPANY, ATTLEBORO, MASS. 
SALES OFFICES: NEW YORK * CHICAGO * LOS ANGELES 





EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, selling, oMfoce, skilled, manual, ete. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


[ene ime Work Selling Opportunities Offered Labor Bureaus 
NATIONAL’? ~ 


DISPLAYED RATES—— UNDISPLAYED 


The advertising rate is $23.20 per inch for all advertising ap 
pearing on other than & contract basis. Contract rates quoted 
on request 

An advertising inch is measured 7$" vertically on &a column—3 


columns—30 inches to & page 


Subject to Agency Commission. 


$1.80 per line, minimum 3 lines. To figure advance payment 
count 5 average words as a line. 


Box Numbers—counts as 1 line 


Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions. 


Not subject to Agency Commission 


Send NEW ADS to PRODUCT ENGINEERING, 330 W. 42nd St., N. Y. for April issue closing March 20th 


PRODUCT 
DESIGN 
ENGINEERS 


With experience in: 


* Packaging of electronics 
components 


* Cooling techniques for 
electronic equipment 


* Human Engineering 


At Raytheon's new Wayland The recent expansion of our 
á engineering facilities makes it 
Laboratory Mechanical and possible to offer unusual op- 
Electrical Engineers work to- portunities to experienced cre- 
ative engineers. 
gether as a team to create the i ii 
custom designed equipment $6000 to $10,000. 


which has enhanced Raytheon’s A brief resume form and a 
brochure describing this new 


reputation for laboratory may be obtained 
26 : LES by writing Mr. Robert E. Do- 
Excellence in Electronics". herty. 


RAYTHEON MANUFACTURING COMPANY 


WAYLAND LABORATORY WAYLAND, MASS. come 


© Full tuition paid for accepted educational pro- © Progressive salary review system. 
grams. 
@ Location convenient for country or city living. @ Liberal employee benefit program. 


EXPERIENCED 


PRESB 


Executives and Engineers 
deserving higher salary 


now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 
Improvement Service. We have 
close contact with leading manu- 
facturing and research firms in 
all sections of the country. 

Here’s what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what- 
soever. Our clients pay us to find 
you. Find out what you’re really 
worth—today. Write, phone or 
wire. 


IF DECISION INC. 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

451 First National Bank Building 
Cincinnati 2, Ohio 


Mechanical Designer—M. E. 
Layout underground mining machinery and 
direct draftsmen. Minimum five years’ experi- 
ence in heavy machinery. 


OTe] ET LOT "mme tas 


TO WORK AT 
GENERAL MOTORS NEW TECHNICAL CENTER 


For Experimental Automotive Work in Transmissions, Engines & Chassis. 
The Engineering Staff is located in the suburbs of Detroit on an 912 acre site de- 
voted to research and development work. Splendid opportunity for men looking 
toward the future. Ideal working conditions in well lighted, air conditioned office 
building. Fine recreational program with golf course adjacent to site. Opportunity 
to become a share holder in GM through a generous Stock Purchase Program. 
Also excellent health insurance, life insurance, and retirement plans. 

State full particulars: Age, Experience, Salary Expected, Etc. Send resume to: 
PERSONNEL DEPT. 
ENGINEERING STAFF 


GENERAL MOTORS CORPORATION 
G. M. Technical Center Detroit 2, Mich. 


work. 


Hydraulic Designer—M. E. 
Design and application of hydraulics to under- 
ground mining equipment. Minimum five years’ 
experience in hydraulics. 


Permanent positions open with 75 years old 
manufacturer of heavy machinery. 

Reply in first letter giving detailed experience 
and present salary range. 


P-9206, Product Engineering 
520 N. Michigan Ave., Chicago 11, INL 


J -8834 
CHIEF DRAFTSMAN 


Duties: Supervise draftsmen including designatin 
and checking work. Experienced in the design an 
development of gas ranges and heaters. Leading 
manufacturer. Excellent opportunity. State Start. 
ing salary. Send resume. Refer to position 28834. 
Confidential. Reply to Logsdon Co., 19 W. Jackson, 
Chicago 4, Illinois. 
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SEMI-CONDUCTORS 
Spring, Maryland 


8641 Georgia Avenue 


RESEARCH and 
DEVELOPMENT 
provides such an Df-——Í for men 

Silver 


GUIDED MISSILE 


iH 
TEF 
uH 


°5 


£8 53353 


GENERAL GO ELECTRIC 
APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


MECHANICAL 
ENGINEERS 


tougit 


Product Engin 





EMPLOYMENT OPPORTUNITIES 





REPLIES (Bow No.) 
NEW YORK: 330 W. 42nd 8t 
CHICAGO: 520 N. Michigan Ave 11) 
SAN FRANCISCO: 68 Post St i 


À POSITIONS VACANT 
s ad Industrial Designers a progressive, midwest- 
f | ern manufacturing concern needs an indus- 
trial designer and stylist with considerable 
" e experience and creative ability. Knowledge of 
T | merchandising techniques helpful. He must be 
"A capable of handling commercial consumer 
ES | products. This is a newly created position in 
EE | an important product development program. 


A good opportunity for a qualified man. 


Salary is open. Please send complete resume 

to P-9343, Product Engineering 
More and morc these days you hear top engineers talk about the 4 J-8884, Chief Chemical Engineer, age: under 
many growth opportunities at Melpar. With an increasing à 85. Salary $6,500.00 to $7,200.00. Must be 
number of significant electronic projects, an enlarged staff | a graduate Chemical Engineer, intelligent and 
and facilities, Melpar provides many opportunities for alert, to direct laboratory research involving 
1 had ads Oo r bibas research, design, development, acceptance of 
professional growth and advancement. Our new laboratory materials and all decisions related to findings 

is an eagineer s dream come true; a building conceived 


on automotive oil filters. One or two years 
by and constructed for the ENGINEER — 265,000 experience in research on lubricating oils will 
sq. ft. of complete engineering facilities 


Address to e nearest you 


Electronic Mechanica! 








There's 


room to... 


Currently we seek mes 
witb experience in one o 
more of the following 


e Network Theory 
e Systems Evaluations 
e Microwave Technique 
VHF, or 
^ u^ Receivers 
Analog Computers 
4 Magnetic Tape Handling 
e Digital Computers 
and 
> Radar ntermeasures 
+ Packaging Electronic 
Equipment 
e Pulse Circuitry 
e Microwave Filters 
e Flight Simulators 
e Servomechanisms 


be helpful. Location Chicago. Minimum 
travel. Send resume. Confidential. No obliga- 
tion. Refer to number J-8884. C. R. Logsdon, 
Logsdon Company, 19 W Jackson Blvd., 
| Chicago 4, Illinois. 


We are located in Fairfax County of northern Virginia where 
housing is reasonable and plentiful—whether you desire 

a private home or an apartment. Although we are in a truly 
suburban atmosphere, we are only 10 miles from the 
nation s capital with all its recreational and social 

advantages. Here you and your family can grow in an 
environment to match your professional growth. 


POSITION WANTED 





. Subminiaturization 
. Electro-Mechanical 
Design 
e Small Mechanisms 


lity Control and 
* Miest Engineers 


Send resume to Technical Personnel Representative, 


melpar, inc. 


A subsidiary of the Westinghouse Air Brake Co 


3000 Arlington Bivd., Dept. PE-29 Falls Church, Va. 
11 Galen Street, Watertown, Mass. * 99 First St., Cambridge, Moss. 


PU A RE tpi, 


` 


M 
H 
b 


IEA 
oy 


( 
e 
(t * 
TE 
SE 


br ae Re TNI 


CHIEF PRODUCT ENGINEER 


To supervise design and development of automatic flow-control valves and devices for 
refrigeration, air conditioning, heating and general industrial applications. Should have 
at least 10 years’ experience, and have some knowledge of electrical control mechanism. 


Must be capable of supervising, leading and inspiring a force of from 12 to 15 engineers 
and designers in an organization looking forward to constant growth. BSME or BSEE 
degree or the equivalent in background and experience. 


This is an important position with a well-known AAAA company, highly regarded as a 
leader in the control field. Midwest location in pleasant metropolitan community. 


Excellent salary commensurate with background and experience. 


Write 


P-8898, Product Engineering 


$20 N. Michigan Ave 


, Chicago 11, Ill 


POSITIONS ALSO OPEN FOR DESIGN ENGINEERS— 


ENGINEER 


Mechanical engineer with project engineering in 
mechanical products design, experienced. Will be 
concerned with sheet metal air moving device. 
This is a fine opportunity for capable man. Hours 
8 am. to 4:45 p.m. 


VIKING AIR PRODUCTS DIV. 
5601 Walworth Ave Cleveland, Ohio 
(S. of Lorain Ave.) E 1-7500 


ENGINEERS 
DESIGN ENGINEERS 
SENIOR DRAFTSMAN 
ENGINEER CHECKER 


Aircraft instrument experience desirable. 


G. W. Witty—ARO EQUIP. CORP. 
2700 E. 79 St. Cleveland, Ohio 


LABORATORY ENGINEERS 


STAFF ASSISTANT TO 
DIRECTOR OF ENGINEERING 
$11,009-$13,000 
A well established aggressive company offers an 
outstanding epportunity to an engineer with heavy 
experience in the electro mechanical field. Position 
is at executive level and you will coordinate and 


eroeram long range projects. All expenses paid by 
clien 


MONARCH PERSONNEL 28 E. JACKSON BLVD 
CHICAGO 4, ILL 


GENERAL ENGINEERING ASSOCIATES 
needs 
ENGINEERS 
DESIGNERS 
DRAFTSMEN 
DETAILERS 
2618 N. LARAMIE AVE. 
Chicago 39, Illinois 


Electrical design engineer with design and 
development experience and several years’ 
experience as a practicing patent attorney 
wishes to obtain lucrative employment adja- 
cent to or around New York City. Write 
PW-9504, Product Engineering 


| 
| 
| -=-— = 


| SELLING OPPORTUNITY WANTED 


Energy Available—Buffalo!! Energetic indus- 
trial sales and engineering organization will 
| profitably sell your product in Western New 
| York. SA-9413, Product Engineering. 


For RATES or 
INFORMATION 


About Classified Advertising 


Contact 
The McGraw-Hill Office 


Nearest you 


ATLANTA, 3 
1321 Rhodes- 
Haverty Bldg 
WAlnut 5778 
W. LANIER 


DETROIT, 26 

856 Penobscot Bldg 
WOodward 2-1793 
L. SEEGAR 


LOS ANGELES, 17 
1125 W. 6th St 
MAdison 6-9351 
H. L. KEELER 


NEW YORK, 36 
330 West 42 St 
LOngacre 4-3000 
R. LAWLESS 

W. SULLIVAN 

D. COSTER 


PHILADELPHIA, 3 

17th & Sansom St. 
Rittenhouse 6-0670 
E. MINGLE 

H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St. 

DOuglas 2-4600 

R. L. ALCORN 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 

520 N. Michigan Ave 
MOhawk 4- 5800 

W. HIGGINS 


CINCINNATI, 37 
1915 Rockingham Ave 
REdwood 1-4537 
W. H. GARDNER 


CLEVELAND, 15 
1510 Hanna Bldg 
SUperior 1-7000 
C. J. LOUGHLIN 


DALLAS, 2 
Adolphus Tower 
Main & Akard Sts 
G. L. JONES 
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EXPERIENCED DETAILERS 
and DESIGNERS 


Grow with us. Challenges, steady em- 
ployment, company benefits can be yours. 
More than average opportunity for self 
expression and advancement. 
experience requirements, etc. 


Write age, 


Employment Section 
GENERAL ELECTRIC CO. 
Lamp Wire and Phosphors Dept 


1331 Chardon Road Cleveland 17, Ohio | 


CONVEYOR DESIGNERS 


Conveyor Designers capable of squad 
supervision. Opportunity with leading 
conveyor manufacturer. Must be willing 
to re-locate. Write complete details of 
experience and Salary expected. This 
information will be kept strictly confi- 
dential. 


THE ALVEY-FERGUSON COMPANY 
DEPARTMENT EB 
CINCINNATI 9, OHIO 


J -8833 


MECHANICAL DESIGN 


Duties: Deveiop and design of the mechanical as- 
pects of home appliance parts. Prepare practical 
drawings from furnished idea for Model Shop. 
Board Work. Leading manufacturer—excellent op- 
portunity. State starting salary. Send resume. 
Refer to position #8833. Confidential 


e d Reply to 
jon . 


19 W. Jackson, Chicago 4, Illinois. 


PROFESSIONAL 
SERVICES 


DESIGN ASSOCIATES 
Tool Designing Available 


Jigs, Fixtures, Progressive and Compound Dies 
Layout and Detailing Service 


2439 N. Charles St. Baltimore 18, Md 


GEORGE H. KENDALL 


Consulting Mechanical Engineers 
Methods Studies: Process or Product 
Redesign Existing Products for Greater Profit, 
Trouble Shooting Production, Design, Cost Problems, 

Specialist Automatic Machinery 
New Ry Patent Studies, 
ye 4 


s 
P. 0. Box 3 


(Bet, 1923) 
Noroton Heights 3 Offices 


WILLARD F. MASON 


Consulting Electrical Engineer 


ion Electromechanical Designs 
Assemblies—Al) Applications 
———— Cost Systems 
Product | Developm ent Programs 
Manufacturing Facilities 


180 Post Road, Darien, Conn. Oliver 5-9039 
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1139 So. Wabash Ave., 


MECHANICAL 
ENGINEERS 


with experience in design of: 


* Precision Mechanisms 

* Radar Antenna pedestals 
and mounts 

* Lightweight Structural 
members. 


EMPLOYMENT OPPORTUNITIES 


‘Ole CUSTOMERS 
D, WANT CUMMENTI 
PMOI SHEMATICS! / 


o 


The recent expansion of our 


engineering facilities makes it 
possible to offer unusual op- 
portunities to experienced cre- 


ative engineers. 


Beginning salary range: 


$6000 to $10,000. 


A brief resume form and a 
brochure describing our new 


At Raytheons new 
Wayland Laboratory 
Mechanical and Elec- 
trical engineers work to- 
gether as a team to cre- 
ate the custom designed 
equipment which has 
enhanced  Raytheon's 
reputation for "Excel. 
lence in Electronics". 


laboratory may be obtained 
by writing to Mr. Robert E. 


Doherty. 


RAYTHEON MANUFACTURING COMPANY 


WAYLAND LABORATORY 


€ Full tuition paid 
rograms. 
ef 


ocation convenient for country or city living. 


for accepted educational 


QI 


€ Progressive salary review system. 
€ Liberal employee benefit program. 


WAYLAND, MASS. 


SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES 


UNDISPLAYED 
$1.80 a line minimum 3 lines. To figure advance 
payment count 5 average words os a line 
BOX NUMBERS count as one line additional in 
undisplayed ads 
DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of undis 
played ads (not including proposals 
Send NEW ADVERTISEMENTS to N 


——RATES-—— 


Y. Office, 330 W. 42nd St., N. Y 


EQUIPMENT - USED or RESALE 


DISPLAYED 

The advertising rate is $16.85 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request 

AN ADVERTISING INCH is measured 
vertically on one column, 3 columns 
-to a page 

EQUIPMENT WANTED or FOR SALE ADVERTISE 
MENTS acceptable only in Displayed Style 


36, N. Y. for April issue 


Ye inch 
30 inches 


losing March 20th 


ag Oi Gupesstedetines 


PLEXIGLAS © LUCITE 
NYLON © TEFLON © ACETATE 
SHEETS STYRON © VINYL 
RODS 
TUBES 


ue | 


ACTIVE PLASTICS CORP. 


Write for catalog 


277-279 Franklin Avenue 


j Floral Park 
Franklin Square, L. I., N. Y. 


2-8928-9 


[3 1056 CATALOG fers 


chuck-full of 
War Sur- 
in y manu 
Equipment 
r farm, 4 i 
à factory - x 
GROBAN SUPPLY CO., Dept. MH "3 
Chicago 5, Illinois 


MINIATURE AIRCRAFT «© AG 3 
TELEPHONE TYPE * HERMETICALLY 
SEALED * SENSITROLS * STEPPING 
SWITCHES * GUARDIAN * KURMAN * 
ALLIED * SIGMA * LEACH and many others. 


i LARGEST STOCK OF RELAYS IN THE WORLD à 
PRODUCTION QUANTITIES IN STOCK 
Send for our latest bulletin P 


324 CANAL ST. N.Y.C. 13, N.Y. WAlker 5-9642 


ARTS Ae) corp. 


WANTED TO BUY 
USED RECENT MODEL 


TENSILE TESTING MACHINE 


EITHER 60,000 100,000 or 
200,000 LB. CAPACITY 


W-8878, Product E -—— pO*oa 
330 W. 42 St., New York 36, N. Y. 





if you have a dead-end job 


send us your Telephone number 


If you are stuck in a job without a future, it will 

pay you to investigate the wide variety of openings in 

our engineering department. 

Here, the designer is a key man. He has a virtually unlimited 
opportunity to gain recognition and advancement. 
Outstanding men can, and frequently do, build 

sound, well-rewarded careers in a hurry. 


In addition, there are other important advantages: new, higher 
salary ranges, liberal employee benefit programs, 
pleasant New England living, many others. 


Fill in and mail the attached coupon immediately. 

We'll treat it confidentially; reply without delay. Your action 
now may be the first step toward a far better future 

for you and your family. 


Be sure and include your telephone number. 
We may want to call you 


Peterson 
De E. M oia Employment 
Prot & Whitney Airera t 
East Hartford 8, Conn. 


| would like 
and componen m Bearings 


» felds: m ng 
ollowing fie Aerodynamics o Pipi 
: Nuclear Design © Hydraulics E Conte aul 
© Compressors O Gears O Test Rigs 
Turbines a p Va Exchange's and - 
tur em 
© iterburners and. r Combustion Prob 
— "Related Equipme nanical Design experience 


Total years Mec 


gs for product 


. enir . 
bout your op has been in the 


a 


2 ore . "e 
to learn m My experienc 


t designers- 


e 
Most convenie 


n reach me at.-- (telephone) 


between 


You cà 


World's foremost 


PRATT & WHITNEY AIRCRAFT =e 
v f United Aircrafi poration builder of 
ZECU E: Ee ORTE aircraft engines 
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Accelerometers 
Accumulators . 


Actuators 
Mechanical 


Adhesives TY a 
Alternators (see Generators) 
Aluminum Alloys ......271-272, 362, 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Amplifiers ...... å wa í 252. 


Assemblies 
Electrical : 14, 


Pneumatic 304- 


Structural 


Ball Joints 


Bars 
Metal 


Bearings 

Bell .... 123, 134, 229, 235, 
395, 399, 401, 430, 

Jewel 
Miniature 
Needle — 2 a 
Roller . 4th Cover, 24-25, 64, 
235, 299-300, 382, 395, 399, 
Sleeve T eee —— 


Bellows .... ‘ iu T c 
Belt Lacers ` . 
Belts .... 16, 32, 83.85, 312, 376, 
Bi-Metal . ganna Pb bot soe 
Blowers .. 318, 359, 426, 
106, 355, 375, 

Books 
Boosters 
.2nd Cover, 


429 
462 


. 437 


382 
462 
442 


423 


401 
123 
401 
437 


347 


. 433 


426 
457 
415 
480 


, 449 


116 


Brake Motors . > ........ 2rd Cover 


Brakes 
Electric 
Hydraulic 
Mechanical 


Brass 


Brazing 
Alloys 


Capacitors 
Carbon 
Carburetors 
Casters 


Castings 20-21, 303, 384, 428, 435 


Castings, Precision Investment 
320, 398, 443, 


56 
473 
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PRODUCTS 
ADVERTISED 
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Ceramics sotos edi 
Chains 
Bead . ee 
Conveyor ne -300, 405, 
Roller . - , 258, 299. 


, 349, 405, 
Silent 


Chemical Treatments 
Clad Metals 

Clamps 

Clamps, Hose 

Clips 


Closures oojoo PI 93 


Clutches 
Mechanical oD, > , 393 


` * s | 
, , 439 
ice. angen Your Engineer is Right! 
Coils .... — T — 408 
Cold Headed Parts e c e. 445 


Computers eene 386 Investment Casting permits new approaches to design and production engineering, 
Connectors unbound by the restrictions of traditional metallurgical practices and manufacturing 


Electrical cr ah , 426 e 
Hose . . jå ovr . 463 techniques. 


Tube . . Major economies are obtained when your products or components are designed . . . or 
Contactors .. 18-19, 39-40 redesigned . . . with tolerance, surface and inspection criteria to conform with casting 
Contacts & Contact Materials techniques. The resultant savings in final cost and production time, more than repay 


Control Panels & Switchboards - this small investment. 
39-40, 346 


Controls Your design engineer deserves and requires the great flexibility and latitude in design 
Electrical 18-19, 248-249 and production planning offered by Investment 
285, 314, 414 . . r ; 
&lectronic 18-19. 39-40 Casting. If a Saaana — that 
Hydraulic ...281, 289, 414, 434 a part be of complex shape, intricate contours in a 
Mechanical , 454 material that's difficult to form or machine, in short 
Pneumatic 289 or long run quantities, Investment Casting may 


Conveyor Belts .... «4.208, 441 provide the economical answer. 
Copper & Copper Alloys....2, p » 315 


Cork Compositions 47 
Counters ........ , 420 


Couplings (see Connectors, Electrical) CASE IN POINT! 


Couplings | 
Hydraulic Freedom of Design 


Meshenisal .......36-33, 349, 383, The rudder over-balance eliminator used on 
Cylinders the jet bomber is an investment casting of 
Hydraulic 55, 109, 277, specification QQ-M-55 Magnesium, Alloy AZ-92. 
289, 309, 424, This intricate design is more economically 
Pneumatic -+ +109, 277, 279, produced by investment casting than any other 
309, process, permitting design freedom and assur- 

ing quality performance. 


Deep Drawing 
Die Castings 


Diodes .... e 
Drafting ARWOOD PRECISION CASTING CORPORATION 
Sunis af 68 Washington Street * Brooklyn 1, New York 
Plants: Brooklyn, N. Y. * Groton, Conn. © Tilton, N. H. è Los Angeles, Calif. 
Continued on p. 474 “PIONEERS IN INVESTMENT CASTING” 
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A Raymond — m interpretes in Aluminum 


CASE STUDY NO. 102 


wow YG EXTRUSIONEERING* 


MAKES ATTRACTIVE DESIGNS 
FAST AND EASY 


Raymond Loewy, one of the world’s most successful industrial designers, created a 
new, fluted tubular base for the Radiantglass portable electric heater manufactured 
by Allied Precision Industries, Inc., Geneva, Illinois. The Engineering Department 
of Precision Extrusions, Inc. was asked to design a die which was subsequently built 
in PEs Die Shop. PE engineers recommended 6063 aluminum alloy when the ex- 
truded part was put into production. As a result, API has a product which is attracting 
attention in the highly competitive heater market. Other methods of producing the 
Loewy-designed base would have been prohibitive, cost-wise, because of spot 
welding, complex dies and tooling, set-up time costs, and the finishing operations 
necessary to assure smooth, attractive surfaces. 


*EXTRUSIONEERING—A PE PLUS SERVICE 


New model designs, to attract and promote sales, can be economically and quickly 
produced with the help of PE's Extrusioneering Service. No matter how simple or 
how complex your product or part is, engineers are available to work with yov. 
They will suggest design changes, develop new ideas to solve specific problems, 
and consider how you can cut manufacturing costs. 


Their experience and technical knowledge in the field of aluminum extruding is your 
guarantee of practical and wise suggestions. 


And this is a fact to consider: Precision Extrusions, Inc. is a non-competitive mill 
service concentrating full time on extrusions only — they do not fabricate or manu- 
facture any other product. 


Write FOR FREE 12-PAGE TECHNICAL BULLETIN 


PRECISION EXTRUSIONS, INC. 


729 GREEN AVENUE 
PHONE: BENSENVILLE 98 oè 


BENSENVILLE, ILLINOIS 
CHICAGO TUxedo 9-1701 
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Drives 
Hydraulic 36-37, 250- 
Timing è 
Variable Speed 32, 118, 252- 
349 


Electrical & Electronic Components, 
Custom Made (see also Production 
Services) a 51, 481 


Electrochemical Finishes & Treat- 
ments ‘ 72-73 


Engine Indicators & Controls , 446 


Engineering Services (see also Pro. 
duction Services) 56, 97, 218 
295, 302, 346, 370, 384 


Engines essccccs MEI, 390, 446, 438 
Expanded Metals . j 378 
Expansion Joints 296 
Extrusions 


Metallic 
Non-Metallic 


, 362, 424, 474 
, 400, 422, 477 


Fabricated Plastics (See Plastics, 
Fabricated) 


Fabricated Steel (see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 

Fabrics ` 

Facings, Ciutch . 

Fastening Methods 


Felt 
Fibre 
Fibre Glass 


Filters 
Air o 304-305, 335, 
Hydraulic T xe 335, 
.353, 396, 404, 
Flexible Shafts sees 237, 


.35, 56, 87, 241, 
257, 342-343, 


.47, 83-85, 376, 
Furniture, Engineering Dept. 40 A, 
458, 


Flexible Couplings 


Forgings 


Friction Materials 


G 


Geges, Pressure or Vacuum 324, 373 

Gaskets ex oo ee, Soe 

Gear Motors (see also Motor Re- 
ducers) 3rd Cover, 322-323 


6, 11, 52-53, 81, 113, 262 


Gears s s 
282, 329, 339, 372, 410, 412, 417, 452 
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Generators 


A-C 126.127 
D.C 126-127 


High Frequency 


Generators, Steam 


Graphite 48.49, 


Heating Units 
High Temperature Alloys 


Hydraulic Fluids 


Inspection Equipment 


Instruments 
Electrical 
Mechanical 


insulation 


Laminated Metals 


Laminated Plastics (see Plastics 
Laminated) 


Latches 
Leather 


Lubricating Equipment 


Magnesium Alloys 

Magnetic Materials 

Magnets 

Marking Machines & Tools 

Metal Forming 

Moldings 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 


Metal Parts) 
Rubber (see Rubber Parts) 


Motor Reducers (see also Gear Motors) 
18-19, 39-40, 


Motor Starters 


Motors, A-C 
Fractional 


integral 


Continued on p. 476 
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262, 396, 
56, 80, 
Hose & Tubing 406, 


126-127 


446 
225 


450 
326 
463 
345 


321 
117 


3rd Cover, 26-27, 70 
$2, 114, 117, 126-127, 291, 
318, 341, 357, 368, 374, 379, 
389, 409, 426, 462, 

3rd Cover, 26-27, 70, 

114, 117, 130, 291, 302, 318, 
368, 374, 387, 409, 
Sub-Fractional 130, 270, 
359, 374, 389, 


302 
387 
475 

82 

321 
462 
318 
475 
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PRECISION-BUILT 


MINIATURE FAN UNITS 


400 CYCLE 


Variable 
din] 


EAD's ring-mounted fans are designed for quick, easy installation 
in avionic and electronic equipment. Designed for peak per- 
formance, compactness, and versatility, these units utilize blade 
diameters as small as 2"—with air delivery greater than many 
heavier blowers. These fan units, using motor sizes from 1” to 2” 
in diameter, are designed to meet your most rugged conditions. 
There is a ring-mounted fan for your requirements. Write for 
complete technical and performance data. 


REPRESENTATIVE UNITS 


Basic 


Type 
Numbers 


pe DEVICES. v0 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 
F 77 77 
d e ft h à 
(32 Cv ~ ‘iy 
TACHOMETER GENERATORS FANS ALTERNATORS GEAR Mi ® 
381 CENTRAL AVENUE * 


DOVER, NEW HAMPSHIRE 





Production-run savings 
on top quality 


OPTICAL 


BA Us He 


To meet your design 
specifications . . 


. immediate 


> Ea 


delivery of samples, prompt action 414 0€ : 


=> n» 
manufacture. S 
Choose from catalog stock: hundreds of 
different optical parts, production-run to the optical 


industry's highest precision standards. 


on volume orders for 


@ Plano-Convex Lenses e Crown Glass Wedge-Type 


Double-Convex Lenses Prisms 
First Surface Reflectors 


— Plane 


Double-Concave Lenses 
Plano-Cylinder Lenses : : 

: Second Surface 
Positive Meniscus Reflectors—Plane 


Lenses . 
Parabolic Reflectors 


Negative Meniscus 


Cylindrical Strip 
Lenses 


Lenses 
Projection Condensers Ground Glasses 


Achromatic Lenses Heat Absorbing Glass 


Right Angle Prisms Retardation Plates 


WRITE for Catalog L-117 
and for information on spe- 
cial orders. Bausch & Lomb 
Optical Co., 66803 St. Paul 
St., Rochester 2, New York. 


BAUSCH 6 LOMB 
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Continued from p. 475 


Motors, D.C 
Fractional 


Integral 


Motors, High Frequency 
Fractional . 
Integral 
Sub-Fractional 


Motors, Hydraulic 


Name Plates 
Nickel Alloys 
Nickel Silver 


Nuts ..........12, 54, 22-23, 75, 99, 
132, 246, 288, 313, 375, 417, 430, 


o 


Oils 
Optical Parts 
Overload Relays 


Packings 


Paints 

Paper .. 
Perforated Metals 
Phospher Bronze 


Photographic Equipment 
Film 
Paper 


Pillow Blocks 
Pinions 
Pins 


Plastic Film . 


Plastic Parts .51, 83.85, 328, 
413, 418, 422, 455, 
33-34, 89, 111, 254, 
388, 418, 422, 431, 


Plastics Fabricated . .328, 
280, 307, 319, 
276, 333-334, 


Plastics 


Plastics Laminated 
Plates 

Plugs 

Porcelain 


Powdered Metal Parts 


26-27, 70, 82, 
126-127, 130, 291, 302, 318, 357, 
374, 379, 381, 389, 
26-27, 82, 114, 291, 
318, 321, 368, 374, 
Sub-Fractional 130, 318, 
374, 389, 


, 250.251, 
287, 365, 


83.85 107, 
316, 332, 345, 


231 
414 


283 
244 
420 
407 


239 
239 


- 300 


417 


. 40C 


69 


388 
458 
256 
455 


413 
360 
420 
327 
456 


4, 48.49, 83.85 
86, 


437 
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Power Packs 
Hydraulic 281, 


Production Machines & Processes 
369, 


Production Services (see also Engi- 
neering Services) ..14, 51, 
260-261, 346, 


Programmers 
Protective Devices, Motor 


Pumps 
Air T s ° 
Liquid 40 B, 55, 60-61, 250- 
281, 287, 298, 318, 337, 
421, 424, 449, 


Vacuum 


Radioactive Sources & Materials 
Ratchets ees 
Recorders à 252-253, 


Regulators 
Pneumatic 


Relays 18-19, 67-68, 
248-249, 293, 314, 397, 428, 


Reproduction Equipment 
Reproduction Supplies 

Resins 38, 
Resistors 18-19, 67-68, 
Retaining Rings 45, 96, 
Revolving Joints 

Rheostats 18-19, 67-68, 
Rings & Loops 

Rivets 54, 75, 340, 375, 417, 
Rod Ends 


Rods 
Metallic 
Non-Metallic 307, 


Rolls > 
Rubber 41, 104, 223, 
Rubber- Bonded-to- Metal 231, 


Rubber Parts . 83-85, 
269, 286, 394, 


Rust Proofing 


Screw Fasteners 
Screw Machine Parts 


Screws 99, 100, 106, 263- 
313, 338, 375, 417, 445, 


Screw Thread Inserts 
Sealants 


Seals 83.85, 90, 231, 
332, 345, 358, 382, 


Continued on p. 478 
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extruded 
HARD 
RUBBER 


Looks complicated, but this connector strip was actu- 
ally produced by a few simple machining operations 
on standard Ace hard rubber rod. The design engineers 
chose an Ace compound that not only has excellent 
strength (up to 10,000 psi), excellent surface resist- 
ance and top insulating properties, but also is free- 
machining. A few high-speed milling and drilling op- 
erations, then soften by heating, press in the metal 
inserts, assemble the contacts with screws, and the 
job’s done. An amazing variety of shapes and com- 
pounds of Ace Hard Rubber are possible, even ex- 
truded directly over metal rods or tubes. Stir your 
imagination? Write for more facts today. 


Machining from rod or tube 
t Punching from sheet 


Molding is economical . . . 


EO Even with complicated inserts. 


ACE rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET +» NEW YORK 13, N. Y. 





Write to 


Hughes has been 


PRODUCT 


the leader from the 
beginning in 
applying electronic 
computers to 
airborne fire control DESIGN 
equipment. Today 

every U.S. Air Force 

and Canadian 

continental defense 

interceptor uses 

Hughes-developed and 

Hughes-manufactured 


Systems. 


HUGHES 


As the intercept problem becomes more and more 
automatic, additional equipment such as new-type 
computers, control surface tie-in (CSTI), autopilots, 
and other units must be integrated into the system. 
Faster speed and heavier engines dictate more stream- 
lining—and hence less space for electronic gear. The 
result is even more miniaturization and compact 
packaging, evolved from special techniques. 

This all means that now the product design engineer 
is more important than ever before. In the Product 
Design Laboratory he is a vital part of the formal 
link between the Research and Development activity 
and the optimum configuration and installation ar- 
rangements for the systems "black boxes." 


| l U G H E S for information regarding positions open. 


SCIENTIFIC STAFF RELATIONS 


HUGHES RESEARCH AND DEVELOPMENT 
LABORATORIES 
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Continued from p. 477 


Shapes & Shelis Deep Drawn 260 - 
Shapes, Rolled Formed....72-73, 260- 
Sheaves ..... T ^ 


Sheets 
Metal basisna ‘ 10, 50, 
404, 407, , 427 
Plastic . .71, 254, 307, 328, 


Silicone Rubber 41 
Silicones . . -102 
Slides es ` ° 444 
Solenoids 252-253, 284, 365, 408 
Special Shapes & Sections ...22-23 


Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.)... 54 
66, 75, 132, 246, 267, 288 
313, 355, 375, 415, 453, 460, 480 


113, 128, 294, 322-323 
339, 372 


Speed Reducers 


Spinning à . 238 
Splines . 63 
Springs ..40D-40E, 78, 367, 425, 454, 462 
13, 258, 346, 349, 410 


51, 56, 72-73, 87, 95, 238 
241, 260-261, 408, 447, 450, 462 


Sprockets 


Stampings 


Steel 
Alloy ... 15, 40F, 62, 80, 233, 276 
Carbon . à , 62, 235, 276 
Coated 10, 22-23, 233, 276 
28.29, 40D-40E, 80, 105 
233, 326, 336, 428 
Tool 15, 62, 80 


Stainless 


Strainers . ..434, 449 


2, 50, 233, 268 
336, 407, 454 


Strip, Metallic 


Structural Forms & Shapes 62, 391 
Subcontracting Services . 238 


58-59, 65, 67-68, 76-77 
120, 298, 352, 365, 412, 444 


Switches 


Synchros . 460 


Tapes 

Tapes, Insulating (see Insulation) 
Terminals & Terminal Boards .. 452 
Testing Machines & Equipment. .361, 363 
Thermistors .. 301 
.43, 243, 356, 365 


Thermostats 


Timers ones ecos5522:«207, Sam, 464 
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zx r 
PRODUCTS f Don't go daffy 


\ looking for universal joints 
Y $ 
— 


ADVERTISED 


In This Issue 


Timing Motors 377 


S UNIVERSAL JOINTS 


Transformers 


Transmissions 


Mte. immediately available 


Tubing 


Pie... ssi0, 307, 328, 413, from distributors stock 


Rubber 
Seamless ‘ 15, 121, 
Welded 22-23, 38, 


Universal Joints 


Valves 
Air 1, 216, 289, 394 


^ t 
309, 350-351, 365, 424, sizes with 


Hydraulic 55, 216, 275, 281, 
309, 311, 365, 424, 434, 438, 442, . 

Vibration Mountings . 92, bored or solid hubs 
vana You can get ASG Universal Joints directly 
from stock in 13 sizes with bored or solid hubs 
ranging in diameter from .375" to 4.000". Spe- 
cial bores, bores with keyways or setscrews are 
available upon special order. 


Vibratory Equipment 


ii 23 om ASG Universal Joints are ruggedly constructed 
of heat treated alloy steel. Matching or mating 
parts are precision ground to permit easy 

Welding " ege e . 
Equipment interchangeability of components. Self-locking 
Nuts retaining rings on small pins simplify assembly 
Supplies and disassembly. Joint of 7$" length and 
longer have snap ball oilers. Smaller joints 
have oil holes. Oil enters at center of rotation 


Whiteprinting Equipment to assure thorough lubrication of moving parts. 
Wire 51, 78, 115 


Wear Materials 


Weldments 


Wheels 


Wire & Cable 
Wire Cloth 08. Send today for Bulletin No. 527 describing tbe 
Miro F'ormtan : full line of A.S.G. Universal Joints available 


from your nearest distributor. 
Wiring Devices 


AMERICAN STOCK GEAR Division 


Zinc PERFECTION GEAR COMPANY * HARVEY, ILL., U.S.A 


Zinc Coated Strip.... 233 
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ADD (B) spec/als to your plans 


... ànd SUBTRACT cosís 


THE SAVINGS in assembly time alone are 
reason enough, in many cases, for switching to (8) 
Special Fasteners. In addition, production economies, 
better design or a more durable product can improve your 
position in a competitive market. 


WHATEVER RESULT YOU ARE LOOKING FOR, your chances of 
getung it are better when you use special fasteners 
WHETHER THEY ARE ENGINEERED [from your rough sketch 
or designed in your own shop, you will find Buffalo Bolt most cooperative 
in helping you get the most for your dollar. Find out by contacting 
any one of our offices 
BUFFALO BOLT COMPANY 


S/On OT í ? pse LoOff 2l } 


NORTH TONAWANDA, WN. Y. 


e 5 convenient service centers 


WESTERN OFFICE 


Chicaa 


EASTERN OFFICE 
New York City 
REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 


HArrisor JAckson 2400 (Buffalo) 


Many GOOD products 
can be made BETTER 


SPECIAL 
With 


FASTENERS 


INDEX TO 
ADVERTISERS 


aders. Every 
en t make 4t accurate but 
PRODUCT ENGINEERING 


A 


Acheson Colloids Co 

Acme Chain Corp "i 

Acme Rubber Manufacturing Corp... 

Acro Switch Div., Acro Mfg. Co 

Acushnet Process Co x 

Aetna Ball & Roller Bearing Co 

Aircraft-Marine Products, Inc 

Ajax Flexible Coupling Co 

Alemite 

Allegheny Ludlum Steel Corp 

Allen- Bradley Co. à 

Allen Mfg. Co. 

Allied Research Products, Inc 

Allis- Chalmers Mfg. Co 

Aluminum Co. of America 

Aluminum Goods Mfg. Co 

American Brass Co. $a 

American Chain & Cable Co., Inc 

American Chemical Paint Co., 
Metalworking Chemical Div 

American Hard Rubber Co 

American Insulator Co. .. 

American Nickeloid Co. 

American Screw Co. 

American Steel & Wire Div., U. 
Steel Corp. ....28-29, 40D-40E, 

Anchor Plastics Co., Inc 

Arens Controls, Inc 

Armco Steel Corp 

Armstrong Cork Co 

Arwood Precision Casting Corp 

Associated Spring Corp 

Atlantic Casting & Engrg. Co 

Atlantic Screw Works, Inc 

Automatic Electric Mfg. Co 

Automatic Electric Sales Corp 

Automatic Steam Products Corp 

Automatic Steel Products, Inc 

Automatic Valve Co 


40B, í 


Babcock & Wilcox Co., Tubular Prod- 
ucts Div 
Bakelite Co., 
Corp. a 
Baldwin-Lima-Hamilton Corp., 
Standard Steel Works Div 

Barber Colman Co 

Barksdale Valves 

Barry Controls, Inc 

Bausch and Lomb Optical Co 

Bead Chain Co 

Beaver Precision Products, Inc 

Bethlehem Steel Co 

Bird Co., Inc., Richard H 

Blake & Johnson Co 

Blood Brothers Machine Div., 
well Spring & Axle Co 

Bodine Electric Co 

Boston Gear Works 

Bridgeport Thermostat Div., 
shaw-Fulton Controls 

Brooks & Perkins, Inc 

Browning Mfg. Co 

Bruning Co., Inc., Charles 

Brush Electronics Co 

Buffalo Bolt Co., Div 
Corp 

Bunting Brass & Bronze Co 


Union Carbide & Carbon 


263- 
Rock- 


322. 
Robert- 


40A, 


Buffalo Eclipse 


C 
- 


Calidyne Co 

Cambridge Wire Cloth Co 

Cameron tron Works, Inc 
Products Dept 

Camiloc Fastener Corp 

Cannon Electric Co 

Carboloy Dept., General Electric Co 

Carpenter Stee! Co 

Carpenter Stee! Co., Alloy Tube Div 

Central Foundry Div., General Motors 
Corp. 2 

Central Screw Co 

Centralab Div., Globe-Union, Inc 

Centr-O-Cast & Engrg. Co 

Century Electric Co 

Chace Co., W. M 

Chain Belt Co 

Char-Lynn Co 

Chase Brass & Copper Co 

Chemical Products Corp 


Special 


263. 


363 
308 


381 
453 
327 
122 

80 
108 


-21 
266 
481 
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INDEX TO 
ADVERTISERS 


Chicago Rawhide Mfg. Co 2nd Cover 
Chicago Screw Co. . 450 
Chrysler Corp., Industrial Engine Div. 227 
Clapp & Poliak ó 94 
Clare & Co., C. P 293 
Cleveland Worm & Gear Co 113 
Clipper Belt Lacer Co 433 
Cold Metal Products Co A 233 
Columbia-Geneva Steel Div., U. S. 

Steel Corp. ; a 28-29, 105 
Commercial Shearing & Stamping Co. 87 
Cone-Drive Gears Div., Michigan Tool 

Co. . : it 372 
Continental Rubber Works A 400 
Continental Screw Co. ......263-266, 267 
Cooper Alloy Corp « .. 428 
Copper & Brass Research Association 315 
Copperweld Steel Co., Ohio Seamless 

Tube Div. . ev ° . 371 
Cramer Co., Inc., R. W... ac io 
Crane Packing Co > s 328 
Cullman Wheel Co 346 
Curtis Universal Joint Co., Inc : 290 


D 


Darling Valve & Mfg. Co 
Dayton Rogers Mfg. Co 
DeLaval Steam Turbine Co i 
Delco Products Div., General Motors 
Detroit Coil Ġo E Series 30a — Wafer switch 
Diehl Mfg. Co. me mounted in front, variable 
Dodge Mfg. Corp er - ^ s 
Dormeyer Industries i 
Dow Chemical Co 
Dow Corning Corp 
Dudek & Bock Spring Mfg. 
DuPont De Nemours & Co., 

Elastomers 
DuPont de Nemours & Co., 

Fabrics Div. 
DuPont de Nemours & Co., 

Film Dept < 
DuPont de Nemours & Co., v» S bi i 

Plastics Space-saving combinations 
DuPont de Nemours & Co., Inc., E. 

Textile Fibers 


EN Div., Hooker Electro- Wafer Switch "ow. nw. 


chemicals Co 


Dynamatic Div., Eaton Mfg. Co Variable Resistor eee 
E ( Line Switch 


Eastern Air Devices, Inc 
Eastern Industries, Inc 


Eastman Kodak Co., Industrial Photo- 7 2 

un ' Centralab Series 30 
Ebert Electronics Co : area 1 
kaaas kaamos Die Danih Aiia : Miniature Switches 

Corp. e man 3: ` «s 
Elastic Stop Nut Corp. of America Combine 1-7/16"-diameter CRL miniature 
Ie ene Corp... 263 2 wafer switch and 15/16"-diameter CRL 
Elgin National Watch Co., Ordnance variable resistor with line switch. Many 


Div 5 Series 30b — Variable 
Emerson Electric Mfg. Co different combinations available. 


Enjay Co., Inc 


resistor in rear. 


resistor in front, wafer 
switch in rear. Dual-concentric shaft construction 
F f conserves panel and chassis space. 
AL à j 
afer switch sections cz > supplie 
Fabricon Products, Div. Eagle-Picher Wafer switch section can be -— I lied 
Co ! , ( with 2 to 12 active positions. 30? positive 
Fairchild Aircraft Div., Fairchild En- . . . ; - m 
gine & Airplane Corp....... indexing. Insulation is MIL Grade PBE-P, 
Fairfield Mfg. Co laminated phenolic. 
Falk Corp 


Fastex Div., Illinois Tool Works Variable resistor can be supplied with 
Faultless Caster Corp 


Federal Mogul Div., Federal-Mogul- ` any normal resistance, taper, or taps 
I J a 
ua. e. - desired; single or tandem base. 
Fenwal, Inc Series 30c — Two wafer 
Firestone Plastics Co., Chemical Sales switches independently 

Div.. Div. of Firestone Tire and operated by concentric 

Rubber Co shafts. Ps . ° . ee 
Flexonics Corp Write for Technical Bulletins 42-156, 
Foote Bros. Gear & Machine Corp 


Foote Gear Works, Inc.. Brad 42-157, and 42-164. 
Ford Instrument Co., Div. of Sperry- TY 
Rand Corp 
Formica Co. RO L A DIVISION OF GLOBE-UNION INC. 


ee ee oats Co 918C East Keefe Avenue e Milwaukee 1, Wisconsin 


Friez Instruments Div., Bendix Avia In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


tion Corp : M y - EA 
AP , Ñ » Je 


Galland-Henning, Nopak Div 
Garlock Packing Co VARIABLE ENGINEERED PACKAGED CERAMIC 
: RESISTORS CERAMICS SWITCHES : zi 
Continued on Pg. 482) ' c ELECTRONIC CIRCUITS CAPACITORS 


Product Engineering — March, 1956 t81 





STRESS ENGINEERS 


STRUCTURES ENGINEERS 


WEIGHT ENGINEERS 


C 


U:I 


LOADS ENGINEERS 
DYNAMICS ENGINEERS 
FLUTTER ENGINEERS 
COMPUTER SPECIALISTS 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 


Expansion within Northrop Aircraft's 

Structures Department is creating an urgent 
demand for qualified personnel in all phases of 
guided missile, piloted aircraft, and 

equipment development. Included among 

the most critical job openings are positions for: 


Stress Department — Mechanical or Civil 
Engineers to design missile ground handling 
equipment. An opportunity for men without 
aircraft experience to take advantage 

of the aircraft pay scale. 


Structures Research — Creative engineers for 
three vital phases of Structural Research and 
Development: Thermo-Structural Analysis, 
High Speed Computing Technique Development 
and Structural Materials Research. 


Weight Engineering — Junior Weight Engineers 
for diversified phases of missile and 

aircraft projects. Excellent opportunities for 
advancement in a relatively small department. 


Dynamics — Experienced flutter engineers 
required for work on a variety of dynamics 
problems including flutter models, analytical 
work involving electronic computers, and 
methods development. 

Loads — Exciting and diversified assignments 
in the fields of both piloted and pilotless 
aircraft are now available in Structural Loads 
Group for engineers of all experience levels. 
Stress Department — Experienced Structural 
Engineers for positions on Long Range 
Interceptor Project and on advanced 

missile designs. 

A wide diversification of assignments 

within each field of specialization awaits the 
men capable of filling the above assignments. 
Responsibilities will include work on many 
phases of missile and aircraft design, 
guidance systems and boundary layer research. 
If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


INDEX TO 
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Joy Manufacturing Co 
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Kaiser Aluminum & Chemical Corp 
271, 272, 
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Kaydon Engineering Corp.. 

Kellogg Switchboard & Supply Co., 
Div. of International — & 
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applies 

also 

to 
"fabricated" 
wire 

cloth 

inserts 


Ovr slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 


more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work. 


We are equipped to handle small lots or in production quantities of anything 
from large jet intake screens to tiny fuel pump strainers. 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 


make the best use of the mesh and to assure the most economical manufacture 
of the part as a whole. 


Remember, since we weave the cloth used, and do all the necessary cutting, 
fitting, stamping, punching, forming, binding, welding and soldering ; there is 
only one responsibility . . . OUR responsibility . . 
to our slogan — Newark for Accuracy. 


. to deliver parts that live up 


ewark 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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leading 
a dog’s 
life? 


Well, then, this might be a good time to get out of the dog 
house and on your way to a big career at Fairchild to 
assist in the engineering of several airplane prototypes 
now scheduled. 


Investigate the list of categories below. See where you fit in. 


Aircraft Engineers with supervisory experience in one 
or more of these positions: 
Design Project Engineers 
Design Coordinators 
Design Engineers for Sheet Metal Structure, Hy- 
draulic Systems, Landing Gears, Control Systems, 
Equipment and Furnishings, Electrical and Elec- 
tronics Installations, Power Plant Installations 
Stress Engineers for both Sheet Metal Structures and 


Mechanical Systems 
Weight Control 


Layout Designers and Draftsmen 

Project Coordinators and Administrators 

You'll like working at Fairchild, and you'll like living in 
Hagerstown, Maryland — excellent housing, schools, rec- 


reational facilities close to urban Baltimore and 
Washington. 


Send your resume today to Lou Fahnestock, Director 
of Engineering. 


A Division of Fairchild Engine and Airplane Corporation 


| WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


«FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 
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Under operating pres 
sures bushing heats and 
releases stored lubricant 
which is reabsorbed by 
bushing when chain is 
die. Cycle continues for 
life of chain 


204 HAMILTON STREET 


SHELVED... 


by Whitney Self-Lubricating 
Roller Chain 


Sintered bushings eliminate external oiling, open 


new drive design opportunities in agricultural and 
packaging machinery where conventional lubri 
cating is impractical or costly. In tobacco textile 
or food processing, Whitney Self-Lubricating Chain 
eliminates risk of oil contamination, reduces costly 
spoilage. This new and exclusive Whitney Chain 
assures — 

High strength, positive drive 

Long, economical service 

Operational benefits to your customers 

Complete interchangeability with A.S.A. Chains 


Write for folder on Whitney's Self-Lubricating 
Chain giving full details with sizes 
WHITNEY ENGINEERING SERVICE 


Consult your nearby Whitney Field Office on any 
drive problem. Whitney's 60-year experience in 
producing precision finished steel chain can help 


you best determine your chain requirements 


Vili 
YALE’ ' 
HAIN COMPANY 


HARTFORD 2, COKNECTICUT 


ROLLER CHAIN * SILENT CHAIN * CONVEYOR CHAIN + SPROCKETS + FLEXIBLE COUPLINGS 
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HELIARC Cutting 


TRADE-MARK 


CUTS ALUMINUM AT SPEEDS UP TO 300 INCHES PER MINUTE 


HELIARC cutting, a new process developed by LINDE, 
brings all the desired features of economical high-speed 


operations to the cutting of aluminum. 


% Speeds never before possible: Normal mechanized 
cutting speeds are 300 in. per min. in 4-in. material, 
125 in. per min. in !$-in. material, 75 in. per min. in *4-in. 
material, and 50 in. per min. in l-in. plate. If desired, lower 


speeds can be obtained by simply adjusting the controls. 


* Straight lines, bevels, contours—no problem: The 
new HELIARC cutting process can be used mechanically o1 


manually. Both setups produce high-quality straight line 


cuts, bevels, circles, and shapes with revolutionary new 


speed and efficiency. 


HELIARC cutting employs a high-temperature, high- 
velocity, constricted arc between a tungsten electrode and 
the piece to be cut. The concentrated, columnated energy 
of the are stream melts and ejects a thin section of metal 
to form a kerf. The gas atmosphere (a combination of 


argon and hydrogen) prevents oxidation of the cut face. 


Learn the details of how HELIARC cutting can help you 
increase production and cut operating costs. Call your 


LinDE Representative today. 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC] 


Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY 


Division of Union Carbide Canada Limited, Toronto 


New York 17, N. Y. 


l'Heliorc" and ‘' Linde” are registered trade-marks of Union Carbide and Carbon Corporation 
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| 
STOP 
"ed 


TWO WAYS... with iE 
Master Unibrakes | | 


STOP-HOLD — Master Type M 
Magnetic Unibrake Motors. For 
quick, controlled stopping — espe- 
cially when you want to hold the 
load. Spring-setting magnetic re- 
lease brakes of the friction disc type 
combine with motor in a compact, 
integral unit. Sizes— !4 to 150 H.P. 





ROLLING STOP—Master Type 
D Dynamic Unibrake Motors. 
Braking is obtained with a unique, 
patented brake winding superim- 
posed on the stator winding. Simple, 
compact, with no DC current 
required, the brake has no moving 
parts. There is nothing to wear on 
adjust—braking torque repeats con- 





sistently. Particularly recommended 
for automatic applications which 
do not require static holding. 

Sizes up to 30 H.P. 


WM 


N 


m 


EDD 


E b AEN 


MASTER GEARMOTORS and 
variable speed drives can be supplied 
with integrated Unibrakes too. 

See Master for the perfect power 


drive for you. 


New design cuts setup time — 
TIMKEN’ bearings up precision 


ECAUSE it has no cams to change, 

this Warner & Swasey 2AC Single 
Spindle Chucking Automatic sets up 
fast like a turret lathe, gives you auto- 
matic operation without the usual 
time-consuming setup procedures. 

And among the many design fea- 
tures contributing to the lasting pro- 
duction accuracy of the 2AC is the 
mounting of the spindle on Timken 
tapered roller bearings. 

Because of their tapered design, 
Timken bearings take radial and 
thrust loads in any combination, hold 
the spindle in rigid alignment. 


Full line contact between Timken 
bearing rollers and races provides 
maximum load-carrying capacity 
And, because Timken bearings are 
built to last the life of the machine, 
maintenance costs go down. 


Timken bearings also save power 
because they practically eliminate fric- 
tion. They are geometrically designed 
to give true rolling motion, precision 
manufactured to live up to their design. 
And to be sure we get steel good enough 
for Timken bearings, we make our own 
fine alloy steel. We're America's only 
bearing manufacturer that does. 


HOW WARNER & SWASEY mounts the spindle of its 2AC 
Single Spindle Chucking Automatic on Timken bearings 
to get maximum rigidity, precision and steady machine 


operation. 


No other bearings give you all the 
advantages that Timken bearings give 
you. That’s why so many manufac- 
turers of equipment that must have 
dependable bearing performance use 
them. Whether you buy or build ma- 
chinery, be sure to specify Timken 
bearings. Look for the trade-mark 
“Timken” on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ont. Cable: "TIMROSCO" 


ymbol om a product means 


sts bearings are the best. 


—— là 





TAPERED ROLLER BEARINGS 


NOT JUST A BALL NOT JUST A ROLLER 


THE TIMI 


EN TAPERED ROLLER BEARING 


STATISTICAL 
QUALITY CONTROL 


To insure uniform high qual- 
ty and closer tolerances, the 
Timken Company vses sta- 
tistical quality control. With 
it, tolerance deviations are 
plotted graphically. It's one 
of industry's newest, most 
scientific methods of im- 


proving product uniformity 





